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ACTICN: Review ¢ 1) Mouse oncegenicity feeding Study 2) 3-generation rat repro-
ductive study, and 3) 2Z-generation rat reproductive study for Dincseb

FECCHMENDETIONS £

1. Nouse onoogenicity study

Alchough reviewed primarily as an n‘CO(_.,Eﬂ’CltV study, since the mouss is
not consicerwd Dy the EPA as an acceptalls speciss for chrenic toxicity ’"estmg,
tne study failasd te establish a NOZL for some torxic or potentially toxic mani-
festations including: 1) an increase in the rate of Gpmlcw,n, of lenticular
opacities in both X9 witich vas noted by 78 woeks in the mid-and high-dose levels
bat not investi in the low dose and 2; adverse effects con the reproductive
organs of Both s including the uterus and testes are suggested by the treatinent-
related lesions verdl 1n this stwly. In the uterus there is a consistent
increase in whe nuder of lasicons obzerved in the trsated females as conpar‘ﬂ o
the controws in se groups for cystic endometrial hyperplaesia. A similar 1
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situation is oLuerved in the test wi'h a repwe¢ of atrophy/hypospermatogenesis/
degeneration and dystroohic ~zlciricarion in as” lovels of the dosed males which
appears compounc-relntec,

The study regucted a statistically significant (p<0.05), treatment~, but not
dose~-related  increase in liver adencmas and adencras plus carcinomas in treated
female mice when the controls were compared against treated mice. - Also reported
was a statistically significant (p<0.05), treatment-related increase for combined
_ data for these neoplasms (all lesicns in both sexes):when cowpared against the
combined control male and female incidences {(all lesions). The treated males did
not have any statistically significant differences. The study report .also noted
that in both sexes combined, the incidence for hepatic adencma in treated mice
approached statistical significance (p<0.1). B&n additional statistical analysis
performed. by the Toxicology Branch{attached Fisher memo of 5/13/86), and including
historical control data, supported the study author's findings. Since the tumors
were noted only in the liver and were benign, the blological significance of the
increased incidence is highly guestionable. Other points vwhich argue against
oncogenicity are: 1) the lack of a dose response effect, 2) statistical significance
in only one sex and 3) no decrease in the latency period for the development of
Lumors,

In terms of methodology, a number of tissues/organs were not examined includ-
ing the trachea, salivary glands, skin, esophagus, colon{cecum was taken),rectun,
spinal cord, sternum (femur with bone marvow was taken after 12/21/78), rusculature,
gall bladder, and aorta. However, these are not considered critical to the deter-
mination of histopathological changes which might occur £rom conpound treatment.

An important deficiency is the lack of stability data on the stock dinossb from
which the animals were dosed in the dietary feod. L

This study is not considered acceptable for chronic toxicity testing in the
rodent . - If stability data are submitted and found to be acceptable, the rating of
Corg Suplementary (for oncogenicity) may be upgraded to Core Minimum,

2. 3~Generation reprcductive study

a. FReproductive findings:

There is a consistent, compound-related decrease in body weight gain at the
high dose in both edult wales and fsmales in the pre-mating pericd.in all three
generations, wiich continues in the treated males and females during mating,
post-mating, etc. A gystemic LEL is thus established at 10 mg/kg/day (LDI) based
on depressed parental weight gain and the NOEL is 3 mg/kg/Cav. 7The parental
systemic LEL of 1 mg/kg/day (LOT) determined in the related 2 generation reproduc-
tive study is similar to the parsntal NOEL (3mg/kg/day) for systemic toxicity
determined in this study. ' )

The mean fetal weights were affected by dincseb administretion but with &
high degree of variability. Decreased weights were obcesrved or suggested in
Fo=—>F1ps F1~=>Fpa. and Fy-—>F35 littering groups with the Fg—->FP1p pup weights
diminished (cowbined sexes) at day 21 at all Jdose levels compared to controls.
Since the pup weights al virth were similar, the decreased pup weight galins at
day 21 irdicate a roductive effect of dinosed related to the lactation pericd.
Based on the firdings for decreased pup weights, a repreoductive LFL of 1 mg/kg/
dzy is determined and a2 NCEL was nch dstarminsd, -
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b. - Peratology Qﬁ&

Dinoseb may be fetotoxic but the findings are variable., In the Fo(Fi1p)pups
there was an apparent dose-related increase in the overall skeletal defects

“("*minor" fetal defects) as compared with the control which was statistically signi-
. ficant at the high dose . For the F5(F3p) pups there was an apparent carpound-rela-

ted increase (not statistically significant) in the total number of "minor® skele-
tal defects due primarily to an increase (treatment-related) in sternebral and

rib defects. However, the Fop, pups did not appear to chow any dose~ or carpound-
related effects.

. A NOFL cannot be. established due to the small small number of dams utilized
to 10), the lack of litter incidence for fetal defects, and the variability
pre~implantation loss in the controls.

—
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c. Pehavioral data

No significant post-natal toxicity is ascribed to dinoseb administration at
the doses studied in this assay in light of the small rumber of animals studied
per group, the finding of a small weight change in only one group of rats (F1p
maies), and the lack of consistent, statistically significant effects.

with regards to the methodology for the study, a major deficiency in the
study was the significant variability of the estimated dosages fed to the animals
during tha study as well a3 uncertainty regarding the analysis of the content of
the fortified diet and the concentration of compound actually present in the
diet. In addition, the report indicated the loss of food rccords for weeks 9 and
14-65 for both males and females which precludes an accurate estimate of the
administered dose. '

This study is classified Core Supplementary data. .

3, 2-Censration Reproductive Study

in light of: l)the low viability index for pups in the Fy—>Fg, contrcls
{which does not allow a useful cowparison of the fetal control data to the treat-
ed groups), 2) the inconsistency between the weight changes in the present study
{significant weight increases) and the previously reviewed study (significant
decreases in three of the six littering groups), and 3) the consistent Cecrease.
observed in gonadal weights and organ-to-body weight ratios at all dose levels,
it ie concluded that a NOLL for reproductive towicity in the pups can not be
established. In addition, the study has failed to establish a systemic ¥OEL for
the weight changes observed in the acults(males or females) and the LEL for
systemic toxicity is 1 mg/kg/day(LDT). T

An important deficiency in the meithcds is the lack of stability deta on the
stock dinoseb frum which the animals wers dosed in the feed.

This study is Jdesignated as Core Supplementary data.
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DATA EVALUATION RECORD

STUDY TYPE: Mogse“onCOQéniCity,(lOO weeks)
CHEMTCAL-' pincseb, 2-sec butyl 4,6~dinitrophenol (DNBF)

TEST MATERIAL: Techn;cal grade dinoseb; brown crystallxne solid (batch # MM 2000
25) Of 98 .0% purity; blended with the basic powdered diet in a Morton '50E' batch
mixer or a Gardner double. cone blender.

Neminal dose levels: 0, 1, 3, 10 mg/kg/day

Animale used: albinc mice of CO-1 strainy 70/dose level par sex with 10 mice per
sex for a 6 and 12 month interim sacrifice

SIUDY IDENTIFICATICH:

a. Title: "Dincseb: A 100 week oral (dietary) toxicity and carcincgenicity
study in the mouse"

D, . Laboracory: Haaleton Laboratories Eurcpe Ltd.,
Otley Road,
Harrogate, HG3 1PY,
England

c. Study Number: 1839-50/20
d. Study Date: June 1981

e.. Study Director: D. Brown, B.Sc., D.Phil.,
Associate Director of Toxicology

f. Caswell # 392DD; Accession # 259494-259498; EPA # 54299-Q (1)

CORCLUSTONS :

Although reviewed prlmv ily as an oncogenicity study, since the mouse is
usually not considered by the EPA as an acceptable species for chronic toxicity
testing; the study failed to establish a NOEL for a number of toxic or potentially
toxic manifestations including: 1) an increase in the rate of development of
ienticular opacities in both sexes which was noted by 78 weelks in the mid-and high-
dose levels but not investigated in the low dose and 2) adverse effects on the
reproductive organs of both sexes, including the uterus and testes, are suggested
by the treaument-related lesions observed in this study.  iIn the uterus there is a
consistent increase in the muibsr of lesions cbserved in the treated females as
compared to the controls in all dose groups for cystic endowstrial hyperplasia,

A similar situation is obsarved in the testes with a report of atrophy/hyposperma~
togenesis/degeneration and dysirophic calcification in all levels of the dosed
males, which appears compourd-related,

The study reported a statistically significant (p<0.0%), trsatment—, but not
dose-related increase in liver adenamas and adencmas plus carcinomas in Lreateam_
female mice when the controls were coapared agalnst treated mice. Also reported
was a stabtistically significant (p<0.05), treatmsnt-related increase for canbined
data for these neoplasms (all lesions in both sexes) when covpared against the 4
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cambined control male and female incidences {all lesions). The treated males did
not have any statistically significant differences. The study report also noted
that in both sexes combined, the incidence for hepatic adenama in treated mice
approached statistical significance (p<0.1). An additional statistical analysis
performed by the Toxicology Branch, and includirg historical control data, suppor-
ted the study author's findings. Since the tumors were noted only in the liver
and were benign, the bilolcgical significance of the increased incidence is highly
guestionable. Other points which argue against oncogenicity are: 1) the lack of
a. dose response effect, 2) statistical significance in only one sex and 3) no
acrease in the latency pericd for the development of tumors. ‘

In terms of methodology, a mmber of tissues/organs were not examined includ-
ing the trachea, salivary glands, skin, esophagus, colon{cecum was taken), rectum,
spinal cord, sternum (femur with bone marrcow was taken after 12/21/78), musculature,
gall bladder, and acorta. However, these are not considered critical to the deter-
mination of histopathological changes which might occur frow campound treatment .
An important deficiency is the lack of stability data on the stock dinoseb from
which the animals were dosed in the dietary feed.

This study is not considered acceptable for chronic toxicity testing in the
rodent, - 1f stability data are submitted and found tc be acceptable, the rating of
Core Suplementary (for oncogenicity) may be upgraded to Core Minimum.

METHODG:

A copy of the methods section from the study is attached. This study was
performed under the then proposed EPA Toxicology Guidelines(1978) for Registering
Pesticides in the U.S.{(p. 713, Volume 11}, therefore the procedures will be
basically evaluated on that bssis. The study will be evaluated primarily as an
onccgenicity study and not as a chronic toxicity study as well, since the mouse
is not gensrally regarded by the EPA as an acceptable species for chronic toxicity
testing {p. 37375 of 1478 Guidelines) and the rationale for selection of the
mouse as the specie of cholice was not given., This justification for use of an
alternative mammalian species is also requested in the finzl 1982 £PA Guidelines.

The following comments are presented:

1. & deficiency in the study protocol is a number of tissues/organs not examineG
by the test facility, which are reccymended by either the 1978 or the 1982 EPA
Guidelines, However, these are not consider critical to the histopathology eval-
uation {personal cormunication from L. Kasza; 2pril, 1%86). They include the
following: '

Tissues/organs Required by: 1878 Guidelines?{p.37376) 1932 Guideline?{p.113-115)

trachea Yes Yes

salivary glands " "

skin i u

esophagus " "

jejunum, colon, rechtun e "

spinal covd " {at 2 levels) " (at 3 levels)

musculature “ "
gall bladder " "
aorta NO Yes

(W3
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2. A MTD {(maximmn tolerated dose): appzars to have been established with the high
dose group (10 mg/kg/day) for both the male and female mice. Although the group
mean male body weight increases appeuared similar to the controls throughout the
study (see Table 4 and Figure 2 in study report) an examination of fcod corversion
(Table 1 of review) and the incidence of lenticular opacities (Table 4 of review)
.irdicate a biological effect without the production of excessive mortality—in
fact, group survival for both the males, and possibly the females, appears to be
increased in the mid and high dose groups. The females in the medium and high
dose groups have a dose-related reduction in the rates of bedy weight gain:

Drge 0~26uks 0-52uwks 0~-78vks 0-S8wks
Control 12.43g 19.54g 21.56g 21.64g
Low 11.52g 18.02g 23.00g 24.40g
Medium 10.91g 16.469% 19.69g - 17.35g%
High 8.97g* 14 .30g%* 16 .69g* 17.14g*

(*p<0.05; **p<0.01; Student's t-test using an estimate of the S.D. derived from
the analysis of variance)

3. Tt is unusual to perform hematology and clinical chemistry of any extent,
particularly for serial samples, in such a small animal as the mouse. This
difficulty is highlighted by the adnitted problems encountered and reported by
the experimenters on pages 8 and 9 of Volume I, i.e., in the 25 week bleed where
insufficient blood was obtained or no blood obtaired from the animals,

4. The temperature and humidity ranges for the envirormental controls are quite
large(12-30 degrees Celsius and 29-96% relative humidity, p. 6. vol. 1} but do
not appear to have significantly affected the study.

5. The stability and hcmogenzity of the test substance are of particular importance
in a long-term test:

a. It is unclear as to whether the stability of the stock dinoseb itself was de~
termined; this is critical since all the dietary mix was prepared franm a single
bateh of tést material shipped from the manufacturer, Dow Chemical Pacific Ltd.
{p.11, Volume I). Edgerton and Mossmsn (J.Agric.Chem.,26{2):425,1975) observed
that their DNBP analytical standerds significantly degraded(27% loss after 72 hrs)
when stored in clear glass bottles. Were the internal standards of DCC (4,6-dini-
tro-o-cresol) and DNBP used in the calibration curves and subsequent dietary
stability tests (DNOC only) adsquately controlled for chemical degradation over

the life of the study?

b, The test laboratory experiernced scme difficulty in both the analysis and
tomogeneity of the distary feeding mixture. The analytical method appeared to be
satisfactorily vesolved but scme difficulty in the hamogensity of the diet mixturs
was observed as evidenced by a Gisparity in duplicate samples as Indicated below:

8
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Sample ER . DuBP found (ug/g) - Intended concentration
(% of dsb intended)

(Table 18/week 13)
1o dose females

1 : : 9.2 (153) 6.0
2 , 7.9 (132) 6.0
(Table 19/week 26)
medium dose males
1 o : 18.9 (99) . - 19.1
e 2 L ‘ : . 30.8 (161) 18.1
high dose females :
1 46.6 {74) 62.6
2 1 70.2 (112} 62.6
{Table 20/week 39) :
low males
1 4.9 (58) 8.4
2 7.6 (90) 8.4
mediuwn dose males
1 : 29.9 (116) ; 25.8
2 19.6 (76) - 25.8
(Table 21/week 54)
low dose males
1 5.2 (68) 7.7
L2 3.2 (51) 7.7
high dose females . )
1 , 90.3 (108) 83.4
2 71.1 (85) 83.4
{Table 22/week 67)
_nigh dose females «
1 159.9 (160) 100.0
2 124.0 (124) 100.0

(For weeks 78 and 91 of sampling: the dietary concentrations were usually
equivalent)

The variability in the test concentrations is significant w th sowe values as
high as 161% or as low as 51% of the intended dose. However, it should be noted
(p. 28) that overall the ncminal concentrations in the diet were within + 10% of
the actual measured dietary concentration. -

6. Summary tables for co.gan weights(absolute or relative) were rot provided.
7. A sumary table for all non-neoplastic histopathology was not provided.
RESULTS:

1. Morbidity and Mortality; Clinical Signs

s mentioned previcusly, the longevity of the males in the medium and high
dnse groms, and possibly of the females, appearad to be increased.

Scawe of the mice develeped cpacities of the eye, this wiil be discussed more
ully below. Also, a musber of mice (both sexes) developed subcutarsous tissue
masses (see Table 11 of report). These masses were reported as supsrficial,

act



frequently hard, compact and quite mobile. - In many instances the masses regressed
within a few weeks. The incidence of masses was not treatment- or dose-related
and the authors attributed the masses to small abscesses resulting frow bites.

The reviewer is inclined to agree in light of the aggressive nature of mice,
particularly under the conditions of group housing.

Clinical signs were surmarized by che investigators for each animal in the
gross. and microscopic pathology tables of the report. No unusual signs were re-
ported except for an increased incidence of yellow staining of the fur which
appeared. to be dose-related, and possibly. sex~related (lU0% staining of the fur
in males at week 90 as opposed to only 50% in the females; see Table 3 of study).
The staining was reported as maeinly involving the head, neck and fore limbs and
not asscciated with any apparent incroase in I”Ofb:.dll"j{e This effect is due to
the coloring properties of dinoseb.

2. Bodv Weight Chamges

This has been addressed under the Methcds section (p.3 of review, discussion
of MID). See below (Section 3.) for a discussion of body weights relative to
food consumption (Table 1).

3. Food Consumption/Feed Conversion

Focod consumption based on the amount consumed (g} per day (group mean) was

reported as similar” for all the experimental groups during the study (see Table
: pages 52-84 of report) although the data wore not tabulated in a way which
allowed for a convenient compariscn of the results, i.e., averages with ranges
and statistical analysis. The reviewer calculated the food conversion, a
measure of the efficiency of conversion of ingested food into body mass {food )
consumption aivided by the body weight gained in a given interval). The data are
presented below in Tablz 1 of this review:
Table 1 ;

Food conversion: total food consumed in g ~:~ b. wt. gained (g) in interval (weeks=¥)

WU-W20 o HWO-AGY PU-WoU WO-W80 WU-W99

1M 11.63 14.76 19.20 25,87 36.84
(control)

1 F 11,20 il.41 14.32 18.75 22.90

PR 11.67  16.88 20.60 25.56 35.22
(1 mg/kg/d)

2 F 12,03 13,84 15.61 18.37 21.53

3w 9.95 i6.26 22.22 27.76 41.48
(3 wg/kg/d)

3 F 11.80 13,58 17.45 21.49 29,00

4 M 10.75 15.93 20.38 27.20 42.03
(10 mg/ke/d)

5 F 14,32 15.89 20,02 28,07 35.02

- ; et
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Several observations are pcssible. First, it can be noted. that food con-

version values increase as the length of the study progresses—-an indication
that the animsls’ body is less efficient at converting the ingested food into
body mass, muscle, fat, ete., as it ages. This is to be expected. There also
appears to beg a treatment~related effect on focd conversion (decrease in etfici-
ency) at the mediun and high dose levels over and sbove that observed in the
controls but-the low . dose group values (both sexes) appear quite similar to the
controls. A dose-related effect is also roted in that the high-dose appears to
produce a change in food conversion earlier than the medium cose [approximately
by Week 20 {females) as coampared to Week 40 (males and females), respectivelvi.
This effect is consistently greater in the females of both of these dose groups,
although more proncunced in the 10 mg/kg/day dose group.. Thus, on the basis of
erfects on the efficiency of food conversicn, a NOEL of 1 mg/kg/day is suggested.
These effects were not analyzed by the reviewer for statistical signiticance.

4. Hematology; Clinical Chemistry; Urinzlvsis

Overall, no unusual changes were noted in the hematology parsmeters. Clini-
cal chemistries indicated some increases in alkaline phosphatase (Iu/l1) [none sta-
tistically dltferent} in the treated males but apparently not 1n the females(see
below): :

13wks 25wks Sawks 78wks 98wks
0 mg/kg
males 96(20)2 108(37) 53(39) 128(32) 165(120)
females /oy 111(54) 103¢29) 164(103) 124(61)
10 mg/kg
males/ 119(38) 152(58) 132{56) 189(143) 451 (602)
females 137(52) 132{85) 96(18) 136(52) 108(53)
(8=5.D.) g ‘

It is unclear whether these are biologically relevant since, as noted by the
investigators, o few high plasma enzyme activities resulted in the higher readings.
For example, in the high dose group, one male animal at week 78 had a reading of
528 (#233) and three males &t 98 weeks had values of 691, 870 and 1966 (#'s 240,
243, and 251). Removal of these four values would have resulted in a mean of

151 and 141, respectively.

Examination of the urinalysis data did not reveal any unusual findings for
either the male or femzle mice.
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. Table 2
Organ Weights: Absolute=A{g),Relative=R(%)
(Terminal Sacrifice)
Brain Liver Heart Gonads Adrenals Kidneys Lung
Left Right left Right Left = Richt
M A +50 2.53 « 20 L105 110 .004 005 233 34 226
CUTL033)81.373) (LUS5) (2024) (.03) 0 (.002) (,001) (.07) - {.072) - (.026)
R 1.185% 6.247 .618 0253 ,262 011 011 797 804 .62
(.158) (4.038) (.106) (.054) (.066) (.006) (.U03) (.151) (.158) (.U77)
1F A 50 1.78 .18 112,136 <007 006 .23 .23 .32
{.042) (1.343) (.029) (.227) (.188) (.002) (.002) (.053) (.044) (.279)
R 1.282 4.432 ,448 . 287 «331 017 016 593 584 .87
(.301) (.916) (9088) (.627) (.482) (.007) (.006) (.223) (.151) (.986)
A .48 2.24 <23 .,101 .108 .007 004 .33 .34 .28
{(.044) (.758) (.036) (.027) {.027) (.0l4) (.001) (.037) (.056)  (.07)
R 1.121 5.09  .543 232 249 015 010 768 775 .66
(.221) (1.514) (.149) (.064) (.073) (.023) (.005) (.145) (,135) (.248)
2F A 50 2.13 «19 377 .201 .005 005 022 .24 .25
’ {.043) (1.268) (.035)7(.453) (.256) (.002) (.002) (.037) {.036)  (.053)
R 1.208 5,113 451 L899 477 012 013 .535 +561 .61
{.265) (3.544) (.123) {1.116) (.673) (.U06) (.006) (.131) (.123) (.184)
M A .49 2.76 »27 107 101 005 .005 .38 + 34 .32
(-023) (1.809) (.093) (.024) (.031) (.002) (.003) (.201) (.063) (.138)
R 1.246 6.871 .71 0272 . 255 ,013 013 952 842 .84
{141) (4.533) (.337) (.06) (.U72) (.006) (.0U7) (.489) (.098) (.4€8)
3F A .51 1.74 18 .51k 107 - 005 005 23 W23 .28
. C{.039) (L.B35) (L039) (Z2.03) (.185) (.002) (.0U2) (.046) (.045) ~(.152)
R 1.498 4.877 .51 1.4 « 2596 016 014 .64 655 .81
{«311) (1.381) (.135) (5.637)(.492) (.008) (.006) (.131) (.119) (.403)
A5 NN »48 3.56 223 .101L 097 004 004 .34 .36 .34
(,024) (2.219) (.027) (.022) (.02) (.002) (.002) (.088) {.082) ('QOS)N.
R 1.22 9.167 .583 259 . 250 009 011 .864 910 .88
(174) (5.883) (.07} (.063) .083) (.004) (.005) (.225) {.200) (.518)
4F A .50 1.89 «17 .355  ,116 .006 .005 .21 .22 .26
{.047) (.6B6) (.041)  (1.,215) (.281) (.003) (.003) {.048) (.05) (.i52)
R 1.503 5,489  ,511 1.1 » 318 017 G186 .615 651 A
(.341) (1.88) (.143) (3.919) (.703) (.011) (.01} (.13%) (.14} (.453)

a Value (S.D.); M= male, F=
4=10 mg/kg/day (neminal concentrations)

female; 1=0 my/kg/day, 2=1

mg/kg/day, 3=3 mg/<g/day,

oy
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Table 3 LIRY)
Relative Organ Weights (% b.wt.)
6 Montn Sacrifices
Brain Liver Heart Gonads Adrenals Kidneys Lung

Left Right lLeft Right Left Right

4.84 +60 .336 " .341 .04 .014 .88 .87 .58

(16)8 (,655) (.105) (.047) (.044) (.005) (.006) (.138) (.162) (.093)

5:.31 Y .043 | .044 .020 .019 .53 .61 .63

(.611) (.074) (.02) (.025) (.009) (.008) (.117) (.093} (.081)

4,86 A3 .347 2339 011 .013 . .85 .85 .58
{.156) (.734) (.098) (.062) (.058) (.004) (,003) (.12) (.009) (.08)
5.09 +61 039 040 .022 016 .63 .61 .66

(.175) (.761) (.144) (.011) (.015) (.009) (.006) x.093).(.066) (.081)

4.82 <58 .321  .325 013 .013 .77 .80 .58

(135) (.763) (.089) (.036) (.03} (.006) (.008) (.104) (.131) (.114)
4.83 <54 042 .04 .021 .02 .61 .62 .64

(.237) (1.172) (.074) (.018) (.008) (.008) (.006) (.066) (.072) (.086)
4.48 .58 .332 . .319 .012 013 -85 .85 .57
(1.242) (.132) (.045) (.063) (.005) (.005) (.102) {.1) (.062)
5.23 <57 045,040 020 021 .54 54 =66

(.891) (.139) (.012) (.012) (.007) (.007) (.U7L) (.072) {.051)

12 Month Sacrifices

Liver Heart Gonads Adrenals Kidneys Lung
Left Right ILeft Right Left Right

4,869 .48% 217 265 018 016 .631  .675 054

(.531) (.09) (.072) (.061) (.012) (.008) (.094) (.096) (.072)

4,024 L4306 L0560 .050 L0200 U7 .555 578 .57
(,592) (.0592) (,066) (.045) (.C08) (.005) (.075) (.069) (.102)

5.519 (541 £ 275 .293 011 011 751 .762 +35
(-175) (1.23) (.103) (.079) (.046) (.004) (.007) (.161) (.154) (.153)
5.604 .452 -053 025 L0187 .020 L.585  L577 .63

(3.866) (.147) (.076) (.008) (.007) (.01) (.28l) (.257) {.393)

5.358 .507 <245 ,249 014 014 .783  .797 01

(-591) (.117) (.031) (,037) (.006) (.005) (.103) (.081) (.303)

-

5.122 430 2053 .052 017 L0818  .B51 559 + 58
L708) {.11) {.056) (.07) (.007) {.0C7) (.081) (.088) (.10%5)
1,115 4.577 .475 .308 ,2%% 011 Q12 .745 ,782 .58
{10 (:413) (.029) (.08) (.071) (.004) (.005) (.076) (.081) (.054)
1.385 5.398  .435 2021 .C28 020 L0319 L5864 L5830 .66
£ 1

L02) (.061) (5033) (L026) {.009) (.011) (.084) (.108) (.1%4)

Value (5 .D.); M=vale, P=female: 1=0, 2=1, 3=3, I=10ng/kg/day, resp.
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5. Organ Weights

Surmaries of the absolute and relative crgan weights (terminal sacrifice)
and relative organ weights {6 and 12 month sacrifices) for tissues of concern are
presentted above in Tables 2 and 3.

Relative organ weights (Table 3) at 6 month sacrifices were not different
for either treated males or females from contrcl values. There was a weak sug—
gestion of a possible dose-related increase (mid, high) in brain relative weights
(Teble 3) in females at 12 months which most likely relates to the diminished

xly weights of the animals since absolute 'wain mean weights were not different
in the treated as ccmpared to the controls. Ihis - “tect was still observed in
the terminal sacrifices (Table 2). Relative kidi , wcights of the mzles at 12
months also appear to be similarly affected at all .nree dose levels in both the
right and left sides and this ef“ect is still present at terminal sacrifice (both
sides). Again, this probably . - .s to animal weight reduction since absolute
mezan kidney weights in the treated animals were similar vo the controls. While
kidney weights do not appear to be increased at 12 months in the females, there
is a suggestion of an increase, based on their relative weights, at the two
higher doses (toth sides) at terminal sacrifice (Table 2). Again, this probably
relates to the decreased total body weight since the absolute kidney weights at
both the mid- and high-dose females were the same as controls.

There appears to be dose-related effects in both sexes for the lier (abso-
lute and relative weights) at terminal sacrificz in the mid- and high dose in
males and the low and high doses in the females. The investigators have suggested
that this is related to a small number of extra heavy livers (they only state the
hich dose as being greater than the controls), however, in the case of the high~Cdose
males, there were six individual relative weights(g) ranging from 9,.866-24.206,
and two approximately 7.0, for a total of 8/14 livers (14 males survived to
terminal sacrifice with ratios greater than the mean control). For the high-dose
females there was only cne apparsnt aberrant ratio (13.597). Averaging of the
reraining 26 values gave a relative organ weight of 5,178 which is still greater
than the control value (4.432). Therefore, the effects noted in the liver, even
though of a scwewhat erratic nature, do appear to be treaument ard dose-related
phencmencn.  Examination of the absolute or relative liver weights of females in
the high-dcse groups with liver adencmas does not suggest any correlation between
liver weight changes and liver tumors,

6. lLenticular Opacities

Dinitropherols have been associated with lenticular opacities(l.o., cata-
racce) in humans since their use in the 1930's as weight reducers and ave catarac—
tegenic in ducklings and young rabbits (W.J. Hayes, Pesticides Studisd in Han,
1822). Dincseb has been reported in one study to produce cataracts in ducklings
{Spercer a2t al,, J. Ind. Hyg. Toxicol, 1948), Thersfore, it is not surprising to
fird that the compound promctes lenticular opacities in mice (see Table 4 below).
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v Table 4 .
. Incidence of  lenticular opacities
: vominal Dose (mg/kg/day)
CGroup 1 : Group 2 Group 3. . Group 4
iIncidence (3)] ‘

Observaticn . ]
Tericalvke) Males Fanales Males Females . Males Females Males Females

18 2/70{2.9) 3;/7(3(1.4.) I e 3/70(4.3) 1/69(1.4)

>

28 3/57(3.5) 1/60(1.7 s e e 3/60% (5} 1/59(1.7)

53 (2/49(4.1) 3/55(5.5) it ———— 0/58(0)  1/56(1.8)

}

78/79 1/31(3.2) 5/37(13.5) ~—— . T 13/37 18/42 4/30 20/37(54.1)

(35.1)  (45.2) {13.3)

83 : ‘ . 13/24 16/25(64)
~ (54.,2)
99 11/13  24/24 18/20  24/25 18/18  24/25 14/15 28/28(100)
(84.6) (100 (90)  (96) (100)  {96) (93.3)

* total % animals Tmiscounted in report {(Table 9, p.93)

examined at 83 weeks by an independent veterinary ophthalmologist for the purpose
of establishing the sponsor's diagnesis {see Table 4). This ldiagnosis confirmed
the original diagncsis by the study pathologist. Males and fenales in the high
dose groups had increased incidences of 1.0,s as conpared to the mid-dose grouns
at weeks 78/79. All groups including the controls had an alwest 100% l.o. rats by
the end of the study, however ccuparison of the severity of the l.o.'s for the
various groups indicated an increase in the severity of the lenticular lesions

(in terms of density and extent) at the high dose in both sexes:

A (2 mg/kg)B A (10 my/kg)B
rales 1.7 2.5 2.5%% 3.47%
Females 1.9 3.1 3,0%*% 3.6%
I~ censity of opacity (Group Mean Scores)

c
B= area of cpacit
0

he effect of Dinossb is quite sgvere ard cne worders if the animals were not
& > T73 Ao cviconced DV the ComEnt in the study repcrt (p. 3%}

hat, © At rhe terw.nacion of the study the majority of these mice had lenses

Thich were =imost comietely opague over most of Their surrace area’ .  ho exanina-

ina
Tion oF lov dosell rg/kg) mice was perfonmed at the 78 waek coservabicn perigci.
In light of the sigrnificant respcnse at the wedium dose, such an effort shoulc
have

of lenticular cpacit

minaticn of a NOEL ¢

n undertaken to determing if the low dose had regulted in an increased rate
jes at tnis pericd. This would have allowed a peasivle deer~
or this elifect.

A



.- 0D=45¢

, ' -1~
% , i |
. Table 5 (taken in part froa Table 4 of attached memorandum)
. : Female liver tumor data
‘ ADENOMAS ‘ animals®
Dose(mg/kg/d) weeks: 27*% 54/55 - 56-99 100/101 Total on test
0 70{68:1x)
1 ‘ ' 3 3 70(69:1a)
3 s 2 5 7 70
10 5 5 70(68:1a,
CARCINCMAS S :
Dose{mg/kg/d) - weeks: 27* 54/55 56-99 100/101 Total
0 70(68:1x)
1 v 1 1 70{69:1a)
3 70
10 70{68:1a,
' 1x)
ADENOMAS & CARCINCMAS
Dose (mg/kg/d)  weeks: 27% 54/55 56-99 12.7101 Total
0 70(68:1x)
1 4 4 - 70{639:1le)
3 e i 2 5 7 70
10 s 5 70(68:1a,
ix)

*Individual animal histopathology nct reported; | rmber does not reflect liver
rissues which were lost (due to missing snimals= x) or autclyzed (2); numbers in
Cparentheses are corrected values
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b. Non-necplastic Lesions: Table 6

Since no summary of non-neoplastic lesions was provided in the study report,
lesions/observations of possible relevance were summarized by this reviewer for
each treatment group by sexes (see Table 6)--all cbservations noted during the
entire study, including interim ceaths and sacrifices, have been presented.

Amyloidosis (a deposition of amyloid in the body, a waxy translucent subs-—
_tance consisting of protein in combination with polysaccharides) was prevalent in
a mumber of organs and tissues particularly the adrenal gland, ileum, kidneys,
liver, and thyvoid. There appeared to be a dose-related effect in the males but
not the females, reflected in the total observations for all tissues and organs
(i.e., control= 42, 1 mg/kg= 79, 3 mg/kg=113, and 10 mg/kg=66) wnich appeared to
diminish at the highest dose (see Table 6). Whether this is a true effect wculd
require an evaluation of the incidence (# of animals per dose with the finding).

In the liver there is a suggestion of increased necrosis at the mid- and
high dose levels (both sexes) as compared to controls (see Table 6). The etfect
in liver is relevant to the issue of the proper establishment of an MTD and the
apparent treatment-related increase in liver tumors in the temale mice (see p.
17 of this review for further discussicn) since liver necrosis suggests that
the dose administered may have altered the normal physiological conaitions of
the hepatic cells. :

Results from the kidneys and lungs are not suggestive of a toxic response
from dincseb administration.

A consistent, treatment~ but not deose-related effect in both sexes in the
thymus is indicated franm the data— primarily in temss of involution or atrophy
‘of the tissus -~ at all dose levels. The changes appear to be scmewhat more pre-
dominant in the temales than the males. However since thymus involution is
normal, the meaning of this observaticon is uncertain-—althcugh it could relate
to an effect of Dinoseb on the immung system.

Dinoszb has been reported to produce reproductive effects in mice including
resorptions, reduced size of the young, fetotoxicity, and teratogenicity ( W.J.
Hayes, Pesticides Studied in Man, 1982, p.472). Adverse effects on the repro-
ductive organs of both sexes including the uterus and testes are suggested by the
treetment-related lesions observed in this study. In the uterus there is a consis-
tent, similar increase in the incidence of cystic encometrial hyperplasia observed
in dose groups of treated females as coumpared to the contrcls {Table 6). Aan
increased incidence of lesions is also observed in the testes with a report of

atrophy /hypospermatogenesis/degeneration in all levels of cosed males which
appears compound-related.
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Table 6

Non-Neoplastic lesions®

{Total of 70 animals/sex/group)

Anyloidosis
{ovgans/tissues}

“adrenal gland
cecum '

s Guodenum

.eye/optic nerve

heart

ileum

kidneys

diver. . e
lungs{interstitial}
lymph nodes{cervical)
1lymph nodes(mesenteric)
ovaries

pancreas

prostate

spleen -

stomach

testes .

thyims
thyroid{interstitial, peri-
follicular)

uterus

salivary

sebmaxillary
e jurnam

Total{each sex)
Conbined (both sexes)

Liver
hepatocellular recrosis

Toral {each
Conbined {bo

Thyrnus

irwolution (atrophy)
medullary pigmentation
lymphoid hwperplasia/inflam,
thrombusg

angiectasis

congestion

633432

10 mg/kg

0 mg/kg Img/kg 3mg/kg
Male Female! Male Female! Mal= Fomale| Male Female
& 16 13 7 14 15 10 6
1 1 - — 1 — 2 1
4 i0 6 3 8 10 3 4
—— l P j—— — s i P
- 2 6 6 e 10 7 5 o
3 13 10 Y 13 19 7 10
6 16 13 11 17 19 13 -
5 12 7 3 12 10 7 3
1 1 —-— e - — i 1
p— ——— — ——— " 1 2 e
—— - 2 i - . prove 1 B
e g s 9 e 14 e 7
1 1 2 — 7 3 1 —
— P = i 1 — — ——
4 5 4 2 7 6 P 1
- 2 - - — 4 1 3
2 - 3 e 9 - 1 -
e J— —— - v l — —
5 11 10 8 13 17 8 6
— 3 - 1 — — — 1
- 1 2 — 1 3 z 1
— — 1 — — s i oionn
2 1 —— 1 — —— e e
42 1069 79 54 113 129 65 44
151 133 242 ‘110
5 2 6 3 8 ) 12 6
8 8 14 18
10 12 18 25 15 31 18 23
e 1 - 1 - e — ¥
— — e 2 - 6 1 )
- i p—— p— . 1 o, .
PR j— po—. e —— 1 — J—
— e - 2 — e 2 1
Table 6 {continued}




Uterus 0 mg/kg 1mg/kg 3mg/kg 10 mg/kg
Male  Femalel Male  Female| Male Female| Male Female

A 30 29
1 —

cystic endometrial hyperplasia
congesticon
acute periarteritis
endometrial cyst ; focal endo-
“metrial cyst
: periv&sculitisipatiarteritis 1
sadencmyosis —
fecal angiectasis/thrombus/pigmen-
tation ) — 1 1
glandular squarous metaplasia _— . - 2
luminal distension 1 _— _—
strcamzal hyperplasia — - -
endonetrial strowal polys — - -
dystrophic calcification - — —
degeneration/neTrosis —— e . —
endometritis/mycvetritis 2 | — . —

! N
n=3 i e
B ke B

(82}
N

W
i
N

T A T

gvaries

cystic ovarian bursa : . 10 10 1

ovarian cyst ‘ 16 22 18

fallopian tube ectasia e 1 —
periovarian steatitis e 1 e
hematocyst/focal hemorrhage 3 7 2

abscess - —— 1 —
gramilosa cell hypsrplasia e 1 1

atrophy 3 2 3

focal pigmentation 1 2 e

congesticon - 2 .

fibrinoid degensraticon — — 1

focal artcriolar degeneration o , e -

oophoritis . - - -

thrombus 1 1 -
nineralization/calecification 1 1 — :
cholesterol cleft formation 1 1 e o
luteinization e 1

panacteritis - 1

Testes

unilateral fibrosis o 1 - —

* " mineralizaticn —— 1 —— -
atrophy/bypospematogenesis, ' ~ .
degeneration « g 18 28 15

Table 6 (continued)

fond

-




‘ -6~ 0635432

Testes  {continued) ORI . ~ v Lo
0 mg/kg 1mg/kg 3rg/kg 10 mg/kg
Male . Femalel Male Female| Male Female| Male Female
interstitial cell hyperplasia . B 8 1 ——
focal mireralization 4 6 - 5
suppurative orchitis. ST | - - —
lymphocytic perivasculitis/ e 2 2 1
periarteritis. . S R
dystrophic calcification o 4 8 4
hemorrhage - 1 e -
spermatocele . - 1 —

® Histcmorphologicai obcervations at 52 weeks, during the study, and/or the con-
clusion of the study

DISCUSSION

The study was evaluated primarily as an onccgenicity study and not as a
chronic towicity study as well, since the mouse is not usually consicered by the
EPA as an appropriate species for chronic testing (p. 37375 of 1978 Guicdelines)
and the rationale for selection of the mouse as the species of choice for chronic
toxicity evaluation was not given. This justification for use of an alternative
marmmalian species is also requested in the final 1982 EPA Guidelines.:

in terms of methodology, a number of tissues/organs were not examined includ-
ing the trachea, salivary glands, skin, escphagus, colon(cecum was taken), rectum,
spinal cord, sternum (femur with hone marrow was taken after 12/21/78), musculature,
gall bladder, and aorta. However, rhage are not considerad critical to the dster—
mination of histopathological charnges which might occur from compound treatment .
An important ceficiency is the lack of stability data on the stock dincseb from
which the animals were dosed in the dietary feed.

A MID (maxirum tolerated dose) appears to have been established with the high
dose group (10 mg/kg/day) for both the male and female wice based on reduced food
conversion efficiency, the presence of lenticular cpacities in males and females
and reduced body weight gains in the females. Although the rates of body weight
increase for treated mice were essentially similar to the controls thrcughout the
study (see Table 4 and Figure 2 in the study report), an examination of fecd
conversion {Table 1 of review) ard the incidence of lenticular cpacities {Table 4

of review) indicates a biological effect withcut the production of excessive

mortalicy--in fact group survival for both the males, and possibly the females,
appears to be incressed jin the mid- and high-dose groups. The females in the
medium and high dose groups have a dose~related reduction in the rates of body
weight gain, There is an indication of hepatic necrosis at the mid- and high-
doses (see Table 6) in both sexes, suggesting that dinoseb may have produced
toxic conditions in the liver with alteration of physiological conditions such
that there coculd have been a gualitative effect on the irduction of the obsgerved
liver tumors {(see OSTP 1984: Fed.Reg. Vol.49 to. 100, 21635). No excess recrosis
is suggested in the low dose group where the tumors appear elevated also.

although reviewed primarily as an oncogenicity study, since the mouse is
usually not considered by the EPA as an eppropriate species for chronic toxicity
testing, the study failed to establisn a BCEL fov a number of toxic or potentially

50
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toxic effects. While a NOEL related te food consumption data [food conversion ;
(see page 5)-—a measure of the conversion of ingested food into body mass] appears - (.
established,  the study d¢id not ‘establish a NOEL for the following: 1) an increase

in the rate of development of lenticular cpacities in both sexes vwhich was

noted by 78 weeks in the mid-. and hwgh«dose levels but not evaluated in the low

dose and 2) adverse effects cn the reproductive organs of both sexes including

the uterus and testes which are suggested by the treatment-related lesions

chserved in this study.  In the uterus there is a consistent increase in the

nimber of lesions observed in the treated females as compared to the controls in

all dese groups for cystic endaretrial hypurpla¢1a. A similar situation is .
Observed in the testes with a report of atrophy/hypospermateyenesis/degeneration : i
and dystrophic calcification in the dosed males which appears compound-relatea.

A statistically signiticant (p<0.05), treatment, but not dose-related, i
jixcrease in liver adencmas and adencmas plus carcincmas was reported in the
study in treated female mice when the controls were compared against treated .
mice. Also reported was a statistically significant (p<0.05), treatment-related
increase for cumbined data for these neoplasms (2ll lesicns in both sexes) when
conpared against the combined control male and female incidences (all lesicas).
The treated males did not have any statistically significant differences. %hen
canparing the incidences of adencma for control versus total treated mice, there
was a slightly higher treated incidence (control= 15.7%, treated= 23.3%). The
study report alsc noted that in both sexes canbined, the incidence for adencma
in treated mice approached statistical significance (p<0.1). There did not
appear to be any treatment-related decrease in the latency period for develcpment
of the liver adencmas or carcinomas. An additional statistical analysis per—
formed to confirm the findings of the study report supported the original znaly-
sis as well as indicating that the addition of historical contrcl data did not
alter the findings.

Although there were statistically significant increzsses reported in the
ferale mice for liver adencomas and adenomas plus carcinopas reported, 1t is
questiorable whether this constitutes a true cnccgenic response which is of
piological significance for the following reasons:

° the tumors are not induced in a dose~dependent manner, i.e., the response !
is not a function of the concentraticn at the presumed targei organ——a b -
assumption of toxicological experimentaticn |

° the tumors are found only in one sex (temales)

¢ the tumors are basically benicn, ard rot life threatening

® there is no decrease in the latency pericd for the developrent of this
EUmor

° the small elevation of hepatic necrosis at the mid- and high-dose groups
suggests that severe tissuz/organ injury may have been produced. Dosing at a

concentration which may preduce severe toxic insult could result in an aberrant
effect ¢on liver DA such 2s increased meithylation, altered metabolisw and pharmaco-
dynamic parameters {O. Paynter, S.E.P. for Cncogenicity, Jupe, 1985} which could
promote an oncogenic response not likely to be geen at lower, less towic concentra-
tions
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~“e in the females there is a slight increase in the survival time at all dose
levels over the control animals (control= 30% vs Iow dose= 34%, mid-cose= 33%,
and high-dose= 39%) which could allow more time for the expression of latent
turors. This is suggested by examination of the time tumors were observed: in the
animals:

week of tumor observation

adencma carcincma
at 93 wks 1 at 93 wks ; o
at 97 wks S ' ‘ ' G -
at 100%,:101* wks ' ’

1 my/kg

b B b

at 96 wks . k e
at 99 wks . ] . G
at 1007, 101% wks .

3 m3/kg

UL =

10 mg/kg 5 at 100%, 101* wks e

* terminal kill

g0
o




DATA EVALUATION RECORD

A. 3 Gemeration Reproductive Study

STUE}V TYPE:  Three generatlon reproductive study in the rat with t_eratology and
behavorizal: ca'ca

CHE‘“&ICAL» D1 meb, 2—sec butyl &, 6-m~ntroo‘zenol
’[E,':‘ST MATERIAL: Techmcal g:.ad dinoseb; brown crystalline solid {batch oMM 2000-

25) of 96.0% purity; blendsd with the basic powdered diet in a Morton '50E* batch
mixer or a Gardner 3C double cong blender.

STUDY IDENTIFICATION:

a. Title: "Dinoseb Three Ceneration Reproductive Performance Study
in the Rat (Dietary ) Hazleton Europe (22006-50/19)

b. Laboratory: Hazleton Laboratories Eurocpe Ltd.,

Otley Road,
Harrogate, HGI 1PY,
England

¢, - Study Number:  2006~53/19
d.  Study Date: August 1981

e. -Study Director: L.F.H. Irvine, B.Sc. -
pepartment of Small Animal Tcmcolocv

£, rCaswell # 392DD; Accessiun # 259499-259506; EPa # 54299-Q (2)

CONCLUSICHS:

1. Reprcductive findings:

Thers is a consistent, compound-related decrease in budy weight gain at the
high dose in both adult males and females in the pre-mating period in all three
generaticns, which continues in the treated males and females during watirg,
post~mating, etc. A systemic LEL is thus estal nlished at 10 mg/kg/dav (LDT) based
on depressed parental ght gain and the NOEL is 3 mg/kg/day. (The systemic LEL
cf 1 :rg/i!"/aa{ {LDT) Cetermined in the relatsd 2 gensraticn reproductive study is
similar to the parental NOEL (3wg/kg/day) for systemic toxicity determined in
this study).

The nean fetal weights were affected
g 3

fec by dinoseb administration but with a
igh degrse of variability. Decreased weigh

31 ights were obsecrved or suggested in
P—>F1n, F1——>Fga, and Fp-~->F3a tittering groups with the Fg—>F1h pup weights
diminished {corbired sewas) at Gsy 21 at all dow levels compared to controls,
Since the pup weights at birth were similar, the decreased pup weight gairs at
day 21 irdicete a reprocuctive effect of dincseb related to the lactation pericd.
Based ne findings Ecv' decreased p 9131"?:8, a reproductive LEL of 1 mg/kg/

ined and a NOEL was oot
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2. Teratology

Dinoseb may be fetotoxic but the findings are variable. In the Fg(Fip)pups
there was an apporant dose-related increase in the overall skeletal defects
("minor® fetal defects) as cowpared with the control which was statistically signi-
ficant at the high dose, For the Fo(F3ph) pups thers was an apparent canpound-rela-
ted increase {not statistically significant) in the total number of "minor" skele—-
tal defects due primarily to an increase (treatment-related) in sternebral ard
rib defects. However, the Fyp pups did not appear to show any Cose- or ccmpcund-
related effects. :

A NOFL cannot be established due to the small small number of dams utilized
(9.to 10}, the.lack of litter incidence for fetal defects; and the variability
of pre-implantation loss - in the controls.

3.. Behavioral data

; No significant post-natal toxicity is ascribed to dincseb administration at
the doses studied in this assay-in light of the small number of animals studied
par greup, the finding of a small weight change in only one group of rats (Fip
males), and the lack of consistent, statistically significant effects.

With regards to the methodology for the study, a major deficiency in the
study was the significant variability of the estimated deosages fed to the animals
Guring the study as well as uncertainty regarding the analysis of the content of
the fortified diet and the concentration of compound actually present in the
diet. In addition, the report indicated the loss of food records for weeks 9 and
14-65 for both males and females which precludes an accurate estimate of the
administersd dose.

This study is classified Core Supplemgntary data.
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METHODS :

A photocopy of the methods section has been appended. The following comments
are noted: CEo ~ O e h
1.. Tt is ncted on page 10 of the report that extrems fluctuations in tempsrature
and humidity occurred, but a reason{s) is not given for the changes in the envi-
ronment (see appended envirommental charts). However, such changes must have

heen considerable since a number of deaths in both the males (2) and females (15)

in the Fyp genzrations were attributed to such extremss and pulmpnary disease {(e.g.,
congestion) appeared to be a frequent finding in the parents,

2. .The stability and homogeneity of the test substance are of particular importance
in a long~term test:

a. It is unclear as to whether the stability of technical Dinoseb itself was de-
termined; this is critical since all the dietary mix was prepared from a single batch
of test material shipped fram the manufacturer, Dow Chemical Pacific Ltd( p. 12,
volurre VI). 11, volume XI).  Edgerton and Moseman {(J.Agric.Chem.,26(2):425,1875)
observed that their 2-sec-butyl-4,6~dinitrophenol (DMBP) liquid enalytical standards
significantly degraded(27% loss after 72 hrs) when stored in clear glass bottles.
Wwere the internal standards of DNOC (4,6-dinitro-o-cresol) and DNBP used in the
calibration curves and subsequent dietary stability tests (DNOC only) adequately
controlled for chemical degradation over the life of the study?

b, Stability studies were performed for dinocseb in the feed (pages 141-143), for
diet stored at room temperature (+ 22°C) or frozen (-20°C). Mean values were
presented but no indication of the variability of the samples analyzed were
presented, e.g., standard deviation .

3. The vagina, uterus, and seminal vesicles were not examined histclogically as
requested in both the 1978 Proposed and 1982 Final Guidelines for Toxicology
Testing. ‘ » '

4. A smaller number of adult rats were examined per dose group in the Fp males
and Females (10 each) for necropsy/histopathclogy than required by the EPA Guide-
lines (1978) which stated that for the Fj adults (no third gereration breeding was
required in this test protccol) 10 males and 20 females were to be subjected to a
complete gross necropsy and histopathology examination. The 1982 EPA Cuidelines
request full histopathology on the vagina, uterus, ovariss, testes, epldidvrus,

: seminal vesicles, prostate and target organ(s) for all high dose and control Py
and Py (Fg and ¥y, respectively, in the study under review) animals selected for
mating.

: 5, Food corsumption records were lost for weeks 9 and 14-65 for both males and

; females. The calculaticn for dincseb intake (pages 110, 111) indicates that there
was considerable variability in the doses administered based cn the weekly diet
intake and that the nominal deosages are only a crude estimate of the amount of
sect article the rats vecsived. In the opinion of the reviewsr, the variabilify
in the dietary feed is unacceptable (a 15% variation would be acceptable). The
sollowing is an average of the weekly reccrds reported:
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Groups {average with range)

1 mg/kg/day 3 mg/kg/day 10 mg/kg/day
Males 0.961(.51=1.27)  2.934(1.54-4.06)  9.74(5.3-13.19)
Fenales 1,201(.73-1.67) 3.548(2.3~5.09) 11.478(7.06-17.84)

RESULIS

1. Parental body weight changes : Table 1

Greoup mean parental body weight gains (g) are presented in-Table 1 below.
There is a consistent, compound-related decrease in body weight ¢ain at the high
dose in both males and females in the pre-mating period in all three generations
[ Fy (325 and ld4g=controls vs 218 and 1llg=high cose, respectively}; Fp (419 and
204g= controls vs 357 and 185g=high dose, respectively); Fo (358 and 195g=controls
vs 310 and 180¢=high dose, respectively)]. Although the mean weight gains fluctuate
considerably, the males continue to exhibit a lower weight at the high doge than
the ccntrols during the period from mating to the study's campletion [Fy, (83g=con-
trol vs 6lg=high dose); Fo, (55g=control vs 21g=high dese); Fi, (38Bg=control vs
25g=high dose)].

There continues to be a consistent but slight decrease in female weights dur-
ing the gestation period in the a and b matings in all three generstions at the
high ¢ose [Py, (108g=control vs 10lg=high dose); Fjp (136g=contrcl vs 12Cg=high
dose); Fgg (136g=control vs 110g=high dose); Fyp {(113g=control vs 109g=high dose);
Fia (104g =control vs 94g=high dose); F3p (l2lg=control vs 104g=high cdoze)], This
appears to e followed by a congistent "rebound® effect in welight ot the high dose
campared to the controls in all the lactation pericds, i.e, Fiz {(-l2g=contrel vs
+2g=high dese); Fyp (+3g=control vs +20g=high Cose}; Fj; (+10g=control ws +13g=high

dose); Foyy (-10g=control vs +8g=high dose); Fay (+2g =control vs +23g=high dose);
F3p (+17g= control vs +22g=high dose). However, the explanation for this phencmencn
is uncertain since the females were continued cn the compound during the lactation
period. ‘

Gad
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Table 1: Group mean parcmal body weight gams(g) §
’ Pericd 0 m/kq/day 1 m/kq/ddy -3 m_:;/kg/day 10 ng/kg/day
iFgl :
Pre-mating(1-14wks) .
Males 325 308 313 218
Females 144 132 132 111
CAFya)
vCestatlon(O -21 days)

Females 108 114 107 101

Lactation{1-21 days} ‘
Females ~12 -1 -2 +2

Mating-study end{2lwk-29wx)

Males 83 58 80 61
(Fip)

Gestation(0-21 days) )

Females 136 137 131 120
Lactation{1-21 days}

Females +3 +10 +3 +20
{Fy] :

Pre-mating{l-~ lﬁwks)

Males L4191 377 402 357
Females 204 183 2i3 185
{Faa)

Ce sratlon(0~21 dajs? 136 122 139 110 i
Females

Lactation(1-21 days)

Females +10 +18 +12 +13 :
|

Mating-study end{21-30wks} :

Males 55 47 33 21 iy

(Fop)

Gestation{0-21 days}

Fenales 113 106 118 109

Lactation(1-21 dJdays)
Females : -1 -5 -5 +8

{Table continued on next page)
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“Table 1 (continued)

[Fa] -

Pro-mating(l-14wks) - ~ o

Males 358 324 367 310
Females : 195 191 207 - 180

pericd "0 mg/kg/day 1 mg/kg/day 3 rrg/kg/d@L_ 10 mg/kg/day

{F2a)
. Gestation(0-21 days)

Females 104 105 103 ' 94

Lactation{1-21 days) :
Females +2 +22 +24 +23

Mating-study end(22-29wks)
Males 38 61 60 25

{F3p)
Gestation{0-21 days)
Females 121 117 120 104

Lactaticn(1-21 days)
Fenales + 17 +10 +6 +22

2. Focd consumption (see Table 2 below)

No individual animal data were provided. Investigators indicated that the
data were for the first 13 wesks of the Fg generation and last 22 weeks of F)
generation (Fog and Fop)———it is unclear vhich data relate to the respective
generations. As indicated in Table 2, the epparent mean food consumption data
for the females essentially coubled due to increased eating by the lactating
daws and the pups eating food during later stages of the weaning pericd, '

Table 2: Average of the group mean food consumption (g) data

wWeek # 0 mg/kg/day 1 mg/kg/day 3 mg/kg/day 10 mg/kg/day

1-13*
rMales 29.83 30.42 33.08 30.75%
Females 32.17 29.67 32.25 31.75
6687
Males 29.13 29.59 31.41 32.04
Femalest 54.55 56,73, 55.50 52.36

* week 10 data missing
+ number of mean values from the littering/lactation period when female food
intake doubles and pups also eating food during lster stages
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3. Group Reproductive Indices: Table 3

Group mean reproductive - indices are presented in Table 3 below (mean .litter B
size is presented in Table 4). No significant effects were noted upon examination
of the adult data for male and female fertility, and the gestaticn index—-a
measure of the number of pregnant females with live pups--for either Fg, Fj or F3
generaticns at any dose level in either mating (a,b). Further, there was no o

“indication of any real compound-related decrease in fetal viabiliry in any gen- b
eration as measured by the live birth index (measure of pup viability at birth),
viability index{pup viability at day 4}, or lactation index (pup viability at
weaning}, although there is a slight decrease in the viability indices at the mid
dose in the F3, and F3p litters.

There were no signif.cant differences between the control and treated group
mean. litter sizes, although the control littering groups were somewhat smaller
and more variable in the Fp-->F35, 1 groups as campared to the two other genera—
tions [Fy—>F35= 10.3(2.48), Fp~—>F35= 1U.5(3.53) versus Fo—->F15= 13.2(2.28),

CeedE Tl L. T{2029) 5 FimDFpa= 13.1(2:12), Py—> Fpp= 13.8 (1.97)].

4, Mean Fetal Ingices (Littering qroup): Table 4

bxamination of the mean tetal indices (Table 4) indicates that a number of
paramsters were aftected, although of a somewhat inconsistent nature.

The Fo——>F1, data do not suggest any signiticant compound effects on fetal
weight at birth (although the per cent increase in pup weights for the treated
greups did fluctuate some at both days 4 and 21 post-partum) but decreased weight
gains occur in all the other littering groups except for the last mating (Fp-->Fap).
FO““\Flb pup weigints were diminished (combired sexes unless otherwise ingicated) at
day 21 at all dose levels compared to controls (4l.2g/cont.; 37.7g/low, 37.8g/mid,
37. Og/hvgl) and tke per cent weight increases (524.1/cont., 480.0/lcov, 455.9/mid,
460. 6/h1gh) were statistically 51gnlf1cantvy(ss) lover at zll dosz levels (p<P.05).
This is reflected by the lower pup weight gainc seen in the indivigual sexes at
day 21 and indicates an effect of dincseb on the pups during lactation since the
pup weights at birth were similar.

Although not statistically significant, similar effects to tnose in the Fg—> ; ;
Fyp litterirg groups were noted in the Fi->Fp, pus welghts(g) at day 21 {see Ta-
ple 4) again suggesting 2 compound-related effect during the lactation pericd and
which could relate to an inadequate milk supply (hormonal or svstemic effect in
the dams) or to a direct toxic efiect of the dincseb on tae pups.

Ihe toxicity of dinoseb in the Fo-->F3z littering group is different in that
a statistically signiricant cecrease in pup weight(g) at day 1l at ali dose levels i
observed as cempared to ccntrol values(6.5g/cont., 6.0g/los, 5.8g/mid, 5.8g/high;
p<U.U5 or p<v.0l). DPiminisned welght galns are seen at day 4 {9,-g/c04tw, 8.4/
low, B.40/mid(s.s.), B.lg/high)} anc at day 21 (weaning) [36.5g/cont., 32.39g /lov,
3Z.6g/mid/, 30.5g/nigh{s.s.}l. 'This again indicates a detinite reprcductive toxi-
c‘tv cocuring initially during gestaticn as inhibition of tetal growth dﬁﬂ contin-

wing during the lactation perioed.

w

3
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Table 3: CGroup Mean Reproductive Indices

Parameter 0 mg/kg/day Y mg/kg/day 3 mg/kg/day 10 mg/kg/day

‘Male Fertility(Fp)t = '100.0 -~ 100.0 ‘ 100,00 100.0

Female Fertility(rg)t  100.0% 92.04 100.0 98.0%

Po—>F1a . :

# animals mated 23 25 ‘ 24 24

~ganimals. not mated 2 0 1 1

# pregnancies 23 24 24 24

meting index 100.0 96.2 92.3 100.0

fecundity index 100.0 96.0 100.0 100.0

gestation. index 100.0 100.0 100.0 100.0

live birth index 98.7 93.6 53.7 97.2

viability index 95.0 98.2 97.3 96.4

lactetion index 91.9 92.3 94.8 87.7

Fo=>F1n

?Qanmals mated 24 25 24 25 /
#animals not mated 1 6 1 ' ‘ 0 ~

4 pregnancies 24 22 24 24 |
mating index 100.0 100.0 100.0 100.0

fecurdity index 100.0 88.0 100.0 96.0 : .
gestation index 95.81 100.0 100.0 100.0 a

live birth index 93.2 - 100.0 100.0 100.0 ; |
viability index 97.6 100.0 100.0 100.0 . |

lactzticn index 91.3 93.5 86.8 91.1 .
- Male Fertility(Fpit 1,00..0% 100.0&F 109.0 . 100.0 i

Female Fertility(F))t 94.0" 89.4 97.9.0" 93.8% « !

Fy=>Fpa) v |
 # animals mated 25 : 22 22 25 :
#animals not mated 0 3 3 0

# pregnancies , 25 20 22 24

mating index 100.0 ‘ 50.9 100.0 86.2

fecundity index 100.0 30.9 100.0 96.0

gestation index 100.0 130.0 100.0 95.7

live birth index 98.8 $9.2 99.3 99.2

viability index 96.0 96.9 94.9 95.7

lactation index 87.1 98.0 95.7 95.5

Fy==>F9

# anima?s mated 25 25 25 23

ganimals not mated 0 0 0 1

# pregnancies 22 22 24 21

matinrg index 92.0 7607 86.2 88.5

fecundity index 88.0 88.0 $6.0 91.3

gestatlion index 100.0 160.0 105.0 100.0

live birth incex 99.5 4.3 97.3 100.0

viability index 98.4 160.0 94.0 85.3

lactation index 97.9 99,4 87.5 59.3

{continued on next page;)
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‘Table 3 (continued:

Parameter 0 mg/kg/cay ‘l ﬁ\g/kg/’day_ 3 mg/kg/day - 1C mg/kg/day

Male Fertility(F;)T 100.0 100.0 ' 100.0 100.0
Female Fertility(F2jt 96.0 98.0% 100.0 100.0
Fo——F3a. :
# animals mated 24 25 25 24
#animals not mated 1 o Y 3
- # pregnancies 23 24 25 24
~mating index - 100.0 160.0 100.0 52.0
fecurdity index 95.8 96.0 100.0 100.0
gestation index ©100.0 100.0 96.0 100.0
live birth index 93.2 100.0 97.0 99.2
viability index 91.9 94.2 8.4 86.8
lactation index 97, 83.6 98.7 96.4
Fy—rFay ' ,
# animals mated 25 24 24 25
ganimals not mated Y ¢ 0 0
} pregnancies 24 24 24 5
mating index 100.0 160.0 95.8 95.8
fecundity index 95.0 100.0 100.0 100.0
gestation index . 10¢.0 100.0 100.0 93.3
live birth index 91.9 99.3 97.1 98.6
viability index 1¢0.0 100.0 88.7 92.4
lactatior irndex 96.0 7.2 96.0 21.0

T corbined Fy and Fp generations; Yincorrectly calculated in report

Fo-->F3p data indicate an increase in preweaning loss (%) at the mid- and high
dose {statistically significant) as compared to the controls (11.8/cont., 17.3/mid,
7.0/high), brt no cther effacts on fetsl indices were noted for this mating. &n
increase is also suggested in the Fo——>F3, groups (all doses), although no statis-
tically significant changes werg reported ( 11.0/control, 15.6/1lcw, 25.0/mid,
17.0/high)}.

-

5. Reproductive Organ Weights: Table 5

Conadal organ weights and organ-to-body weight ratics are presented below in
Table 5 for both males ard females fram the Fy adults and Fip pups since these were
ths only data provided by the investigators. Ho consistent pattern of changs can
e ohserved although the organ-to-body weight ratio in the adult treated malss is
higher for either genad (.31¢/cont, .380/hich:left; .326/cont., .389/high:right)
or for the totsl weight ratio (.640/cont., .769/high)-—an effect which may be
relared to the decreased body weight of the male rats in the high dose group! see
parencal body weight discussion).

3 >
s
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Table 4: Mean Fetal Indices {Littering group)

633432

Fam>Fa G Ti/kg/day 1 mg/kg/day 3 mg/kg/day 10 mo/kg/day
% pre-weaning loss 13.8 15.2 9.0 17.8
ratio males:females 1:1.10 1:0.94 1:0.88 1:0.97
mean litter size® 13.2{2.28) 12.4{2.84) 12.5(3.18) 11.9(3.50)
pup wt. day 1l(g)? 6.4 5.6 6.3 6.3
pup wt. day 4{g)/ 8.8/37.5 5.8,/43.9 8.9/41.3 8.7/38.1
. § wt. increase
pup wt. day 21(g}/ 35.5/454.7 36.6/489.4 37.1/488.9 32.9/422.2
% wit, increase Over
weaning pericd
male pup wt. day 21(g) 35.9 33.8 37.4 32.9
female pup wt. day 21(g) 35.3 33.5 36.8 32.3
L3¢ ngabid VoY
% pre-wzaning loss 16.9 8.7 13.2 8.9
ratio males: females 1:1.1% 1:1.07 1:1.02 1:0.91
mean litter size? 12.7(2.28) 13.2(1.556) 12.6(3.26) 12.1(1.66)
pup wt. day 1(g)* 5.6 6.5 6.8 6.6
pup wt. day 4(g)/ 8.7/31.8 9.2/41.5 9.2/35.3 2.8/33.3
% wt. increase
pup we. day 21(g)/ 41.2/524.1 37.7/480.0%  37.8/455.9F 37.0/460.6%
% wt. increase over
waaning period
male pup wt. day 21(g) 42.0 38.8 32.1 38.2 .
female pup wb. cay 21(g) 40.5 36.4 3€.8 36.0 )
Eym2Pom
% pre-weaning 1oss 8.0 5.7 2.8 9.3
rabio males:females 1:0.89 1:1.10 1:1.14 1:1.05
rean litter size? 13.1{2.123 13.1{2.32) 13.5(2.44) 12.7(2.76)
pup wt. day 1{g)t 6.2 5.3 6.0 5.8
pup wt. day 4(gl/ 8.1/30.6 8.0/27.0 8.4/40.0 7.7/32.8 .
3 wt. increase
pup wt. day 21(g)/ 36.9/495.2 36.0/471.4 33.8/465.0 33.9/484.5
3 wt, increase over
weaning period
male pup wt. day 21(g) 37.4 37.1 34.2 34.5
fermale pup wt. day 21{(g) 36.7 35.3 33.4 33.3 o %
i
% pre-—weaning 1oss 4.1 6.3 10.9 1.3
ratio males:females 1:1.01 1:1.14 1:0.97 1:1.17
mean litter size? 13.8(1.97} 13.4{(3.07) 14.7(2.25) 12.8(1.10)
pup wt. Gay 1{g)t 5.5 6.2 5.8 5.9
pup wt. day 4(g)/ 9.1/65.5 $.8/58.1 9.0/55.2 9.0/52.5
% wi. increase
pup we. day 21(g)/ 32.8/396.4 36.6/490.3 32.2/455.2 312.2/445.8 |
% wh. Lncrease over L
weanirg pericd
male pup wt. day 21(g) 33.5 37.8 32.9 32.3 {
ferale pup whb, day 20(g)  32.3 35.7 31.3 31.8 5
Ygignificancly AiFferent from controis (2<0.0L; & test) :
a ~ymher of pups born per Cams {£.D.)
(table ccatinued on rext page) b
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Table 4 (continued)

0 rg/kg/day

005432

1 mg/kg/day 3 mg/kg/dav 1 10 mg/kg/day

Fo—>F1a
AL
% pre-weaning loss 11.0 15.6 25.0 17.0
ratio males:females 1:0.99 1:0.76 1:1.60 1:0.79
mean litter size® 10.3(2.48) 11.5(2.45) 12.3{2.18) 10.8{2.04)
pup wi, day 1(g)}t 6.5 6.0% 5.8% 5.8%%
pup wt. day 4(g)/ 9.5/46.2 8.4/40.0 8.2*/41.4 8.1%*/39.7
% wt. increase
pup wt. day 21{g)/ 36.5/461.5 32.9/448.3 32.6/462.1 30.5%%/425.9
% wt., increase over :
weaning period
male pup wt. Say 21(g) 37.3 32.9 33.4 31.0
ferale pup wt. day 21{g) 35.9 32.4 31.8 29.9
Fo-=>F1h !
3 pre-weaning loss 11.8 3.5 17.3 17.0%%*
ratio males:females 1:0.82 1:1.01 1:0.93 1:1.14
mean litter size?@ 10.5(3.53) 11.8(3.35) 12.412.62) 10.5{3.16) « 1
pup wt. day 1(g)7 5.8 6.2 5.8 6.1 =
pup wt. day (g)/ 8.5/46.6 8.9/43.5 8.1/33.7 8.3/39.3 : 1
% wt. increase
pup wt. day 21(g)/ 33.4/475.9 33.0/432.3 30.6/427.6 35.2/477.0
% wb. increase over
weaning pericd
male pup wt. day 21(g) 34.3 33.5 31.1 36.0 ?
ferale pup wt. day 21{g) 32.0 32.4 30.0 34.7

T from animals giving birth to live pups (mean of both sexes)

* gignificantly lower than the control group (p<0.05: Wilcoxen's test)

#% gignificantly lower than the control group {p<0.01: Wilcoxon's test)
wx% gignificantly higher than the controls (p<6.05: Fisher's test)
2 number of pups per dam (S.D.)
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Table 5 : Organ weighis/organ-to-body weight ratios: reproductive organs

Fom=>F3
Fq adults

Gonad mean wt(g),{ S.D.)/organ~to-b.wt,

ratio(%) (S.D.)

Left

Right

Total

1M

1F

M

2F

3M

3F

4M

4F

3F

4M

4F

1.6(.481)/.314(.083)
.053(.012)/.017(.003)
1.6(.145)/.329(.047)
.057(.015)/.019(.006)
1.7(.232)/.313(.047)
.047(.013)/.016{.004)
1.55(.246)/.380(.065)

.050(.015)/.018(.007)

.430(.066)/.516( .048)
.012(.003)/.016( .003)
.291(.117)/.395(.083)
-015(.002)/.020(.004)
.380(.084)/.661(.314)
.014(Q005}/.018(.oos)
.323(.056)/.425( .056)

.017(.007)/.026(.008)

1.7(.520)/.326(.096)
.049{.008)/.016(.002)
1.7(.221)/.341(.054)
.054(.003)/.018(.004)
1.6(.284)/.311(.055)
.048(.009)/.016(.003)
1.58(.187)/.389(.063)

.054(.017)/.019(.008)

.430(.066)/.516( .048)
.013(.C03)/.018(.004)
.300(.118)/.408(.089)
.014(.002)/.019(.007)
-400(.071)/.€86(.289)
.012¢.003)/.016(.003)
.349(.067)/.460(.033)

L017¢.006)/.025(.008)

3.3(.982)/.640(.174)
.102(.019)/.033(.004)
3.3(.352)/.670(.098)
.111(.021)/.037(.009)
3.3(.500)/.523(.099)
.095(.019)/.032(.007)
3.13(.416)/.769(.124)

.104(.031)/.037(.015)

.861(.333)/1.0(.097)

<025(.0047/.034(.002)
.551(.234)/.803(.172)
-028(.005)/.039(.011)
.780(.148)/1.3(.601)

.025(.008)/.034(.008)
572{.116)/.885(.123)

.034(.012}/.051(.014)

1= 0 mg/kg/day, 2= 1 wg/kg/day, 3= 3 mg/kg/day, 4= 10 mg/kg/day
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Table 5A-Caesarian Data: Fg—>F1p

Paraneters __ Gl G2 G3 G4

General

% pregnancies (%) 15/18(100) 9/10(90} 10/10(100) 9/10(90)

# corpora lutea(c.l.} 143 127 145 11z

functional c.l.per dam 1£.3 15.9 14.5 12.7*

# implantations 139 118 133 107

# Implants./preg- 13.9 13.1% 13.3 11.2

nant dam

% pre- 1mplang. loss 2.8 7.1 8,3** 6.1

Fetal data

#/% per pregnant dam 134713.3) 114(12.7)y* 127(12.7) 105(11.7)

% of implantation 95.4 96.6 5.5 ve.l

Early deaths(%)/mean 5/4,5 470,447 6/0.6 2/0.22

per # pregnant dam

Early deatr>(9 i 3.8/0 3.4/C 4.5/0 1.9/9

plant.)/#late aeaths

Teotal intraucterine 5/0. 4/0,447 6/0.6 2/0.22

{(i.u.! deaths/mean #

per pregnant Cam

# males/¢ females £3/85 61/53 72/55 48/357

male:female ratic 1.0:0.9¢ 1.0:0.87 1.0:0.5¢ 1.0:1.19

Moan Litter wtlgis T5.3 75.3 70.1% 65.3

live fatuses

Mean Live fazal wts  $.7,3.6 5.4/7 2 5.88/5,5% 5.8/5.5

(¢} [male/ferzle)

Overail fetal wt. 5.7 5.3 5,74 5.6

mean {live fetal)

Crown ‘runp lengthimm) 45.¢ 42.9 44,48 43,1
13/11.5 11/8.7 10/3.3

Skeletal cdefects

§ -etiuses exImni. £ 7 26 71

£ "Miror delects"/ £r10,1 11/14.3 20/23.3 24/3Z.8%%

3 fetuses exznl.

Yariantst

% fetuses/$ o 16/15.7 31/40.3 14/16.3 11/12.5

£210585 XA .

T rumIsr Statec in text ircorractly; “statistically sicnficant ar pKU.05 {Wilcoxan

rest); **sratistica ignifizant at p<C.05(Fishar's test); & 2 littars ;T as

Jefined by -he investicat Gi=Jd mg/kg/day, G2=1 mo/kg/day, G3=3 mg/xg/day. Gi= 10

g, kg, day




Table. tB-Caesarian Data: F1—>F)p

Parareiers GL G2
General
#. pregnanciss (i} &8/10180) 9/10(30)
‘# corpora. lutes{c.l.) 1Z1 119
functicral cil.per dam  15.1 13.2
# dmplarcations 115 95
§.lmplants. /preg- 14.5 16.6
nant d&w
% pre-impianc. 1loss 4.1 20.2%
Fetal dz

§/% per pregnent dam 115/14.4 93/10.3
% of imglarzation 95,1 97.3
Farly deaths{s)/m2an 1/0.1 1/C.1
per # pregrant dams
Early ¢e 0,2/0.0 1.1/9.0
plant.}/
Total # intrauterine 1/0.1 2/0.2
(i.u.) deaths/mean &
per pregnant Cam

& males/¢ femal 83/52 51/42
malesfenale 1:3.83 1:0.82
Mean litier wo{gl)s 74.1 55.5
live fetuss
Mean live 5.3/5.1 5.374.8
{g){male

verali .2 5.2
Mean {1i 43.¢€ 44.5
CECWN/ T
External end viscsrad

sminoy® ¢ oefeccs €/6.5
{sfetuses /5 I
tuses ex 3
“Major®T G,/0.0 1/1.1
fetuses/s
Skeletal <
# Ietuses e 61
¥ : 12/13.7
%

18/23.5

G3

97/10(8C;
145
16.1
138
15.0

4.8
138/15.3
100.8
0/0.2
0.0,/7.0

0/C.0

61/°7
1:1.26
82.3

-

3/10(90)

123
137
1i8
13.1

401
118/13.1
100.0
0/0.0
0.0,/C.0

¢./G.0

14/11.8

1/0.8

* gignificant at p<0.0i

ievel using Chil Sguare(

Bowmin

-
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Table 5C-Caesarian Data: Fy—>F3h

Parameters Gl
General

% pregrancies(%) 11/12(91.7}
¥ corpoera lutealc.l.) 163
functicnal c.l.per dam 14.8
# irplantations - 135

$# Irplants./preg~ 12.3
nant dam e
% Pre-implant. 1css 17.2
fetzl data

#/% per pregrant dam  133/12.1
% of implantation 98.5
Early deaths{#)/mean 2/0.2
per # pregnant dams

Farly deaths{$ Im-~ 1.5/0.0
plant.)/#late deaths

Totzl % intravterine 2/0.2
{i.r.) deaths/mean #

per pregnant dam

% males/% ferales 71/62
rale:ferale ratio 1:3.87
Mean litter wt(g): 54.7
live fetuses

Mezan live fetzl wts 5.5/5.2
(g) Imale/female]

Cverall fetal wt. 5.3
Fean {live fetal) 44,7

crown/runp  length(mm

Fxtermal and visceral efiects

*minor® ! defects
{(#fetuses)/% fe-
tuses examined

SRS @RANC

11/8.3

1/44.1

G2

12/312(100}
160
13.3
158
15.2

3.3
157/13.1
99,4
1,0.1
0.6/0.0

1/0.1

80/77
1:0.96
6%.6

5.3/5.1

A
Ut
P
Ty N

8/5.7

XL s
[N
&b
.
o)

Led

75/72.1

G3

10/10(100)
159
15.9
144
14.4

S.4
143/14.3
99.3
1/0.1
0.7/0.0

"1/0.1

1.20

~1

9/6.3

99
38/338.4

75/715.8%

(o]
(o8}

7
Nl
LD
AW

G4

18/10(100)
129
12.9
120
12.0

7.0

120/12.0
100.0
0/0.0

0.0/0.0

0/0.0

64/56
1:0.88
59.7

5,1/4.9

.0*
0

B N

4

6/5.0

81
32/39.5

86/€1.5*%

Use o
as detired by the lnvestigaters;

¥ spatiscically sigrificant at p<C.05 (Wilvoxon's

s
e

\
-

-
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Table 5D: Hature and incidence cf fetal defects* (Caesarian group)

Fp=~>F1n (p.47, vol. VII)

SKELETAL DEFECTS

\ sternebras Gl G2 G3 G4

3 sternebras 1,3,4, two distinct pts. ossific. 1

- H Y 5, two distinct pts. ossific. 1 2 1 4
" e 142,3:4,5,two dlsrmct pte. ossific. 1
i " +3 Eused 1
. 2 3,4,5, asymmetric osmfzc. 1 1
" " 2 nalformed 1
" # 1 incompletely ossified 1
" u 5 not ossified 1
ribs
extra palr ribs (1) 1 3 g
single extra rib 1 2 3{(1) 2
vertebree
vertebrae centra bipartite usually 10-13 5(2) 6 13 14(5)
Subtotal: 9(12) 13 21(22)  32(37)
variants
forelimb phalanges incompletely/not o ossified 1 6
hindlimb phalarges inocorpletely/not cssified 14 31(2y 14 11(g)
Subtotal: 15 37(39) 14 11(8)
Fi=~>Fon {p.47, wol. VIII})

? VISCERAL DEFECTS

:

1 urigenital system _cl G272 G3 G4
Minors:
increased cavitation in renal pelvis 1
both vreters dilated 2 1 3 7
left ureter dllated 1 5 3
right ureter dilated 7 2 4
Subtotal: 10 2 10 14
Major
hydronephrosis of right kidney 1
hydrenephrosis of both kidneys 3 i

{cantinued on next page)
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Fo—>F3pn (p. 47-49, vol. IX) (Table 5D cont.)

SKELETAL DEFECTS

skullimiror) i Gl G2 G3 G4
frontal bones incampletely ossified 2
- erontal bones fissured . . s 1
‘parietal bones incompletely ossified 7 1 3
interparietal bones incompletaly ossified 7 2 1
‘cocipital bones incompletely ossifisd 3
nasal bores incompletely ossified 1
Subtotals ; © 20 1 6 1
sternebrae {minor)
5th sternebra bipartite 2 5 1 1
" » ® . ipncompletely/not ossified 9 5 7
R 6th 4 13} " £t " " 4 § l
znd w® # 3 1Y i1 t l 1 1
sth sternebra has bony projection 1
Subtotal: 2 19 8 10
ribs {(minor)
extra pair ribs 1 11 3 1
single extra rib 4 . 3 8 6
13th rib/ribs vestigial 1

12th rib vestigial 1
Subtokals ’ 5 . 14 13 7
vertebras (winor)
theracic vrtbr. in region 10~13 bipartite 712 6 12 6

¥ » " 11 not ossified 1 :

* " " 3 bipartite 1

1umbar vertebra 1 bipartite 1 1
Subtotal 13 7 14 6
Limbs (minor)
metacarsals incompletely/not ossified 2 2 7
metatarsals " " o o 6 2 3 14
Subtotal:s g 10 8 21

: 48 51 49 45
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6. Caesarisn Data

o o Tables 5a-C present a summary of teratolcgy data for the FglFin), Fy
(Forn)s and FpiF3s) generation parental and fetal data, and Table 5D presents
the nature and incidence of fetal defects of possible concern.. The following
discussion refers to these. tables.  [Note: not statistically significant=nss].

The maternal data indicates scme campound-related effects, primarily in the Fg
data. A statistically significant (p<0.05) decrease in the nmean nunber of  func~
ticnal corporea lutea §12.7 vs 14.3 in control) at the high dose was noted re-
sulting in a lower(nss} mumber of implants per pregnant dam (11.9 vs 13.9 in
controll. There were a rumber of significant changes in the pre-implantaticn loss~
es in all generations but their meaning is uncertain in light of the large vari-
ation in the controls {ranged from 2.8 to 17.2%). There was a higher percentage
of pre-implantaticn losses in all dose groups{Fg) as compared to the controls,
with the mid-dose being statistically significant (2.8=cont., 7.1=low,; 8,.3=mid,
6.1=high). In the F) cata there was a large increase at the low dose in percentage
pre—impiantation loss 120.2 vs 4.1 in the control) while there appeared to ke a
Giminution (nss) in the % pre—implantation loss in all dose groups of the Fo
gereration as cozpared to the controls (17.2=conts, l.3=low, 9.4=mid, 7.0=high).

As indicated above, the control value was on the upper end of the control range
for pre-implantation losses so that the dimunition may not be a real effect.

semewhat erratic effects in the general fetal data are noted in all three
cenerations. In the F; fetuses an apparent decrease in the number of early
geachs (% impiantations)(l.9 vs 3.6 in controls, nss) is noted in the high dose
group, an ertsct which 1s also sugyested in the Fp and F3 fetuses (0.0 vs 0.9 in
control, U.U ws 1.5 in control). Wnile male:female ratios appear to be generally
increasad in the treatsd dams of all three gererations at the higher doses (F1:
1:0.94=contr., lil.19=nigh; tp: 1:0.83= cont., l:l.26=mid, l1:1l.lu=high; F3: 1:
0.87=cont., 1:1.20=mid}, the siynificance of this is unclear. In tie Fy pups there
is & snall but coasistently lowsr mean fetal weight(g) which is stacistically
significantly lover (p<0.J5) at the hich duse {5.3g =cont., 5.2g=lod and mid,
5.0g=high). There was no consistent effect of dginceb on fetal length as measured
by the mean crown/rurp length in the ¥y, F2 or F3 pups. ‘

External, visceral, and skeletal defects are presented in sumary form in
Tables 5 A-C and the specific rature end incidence of the fetal defects are present-
ed in Table 5 D. TFossible corpound- and/or dese-related toxicity was observed
for all offspring o¢f the Fg and Fp generations.

in the Fip pups tnhere was a suggestion of a dose-releted increase in the over-
211l ckeletal defacts (% "minor® fetal defects) as ccopared with the centrol which
was statiscically significant at the high dose (10.l=cont., 14.3=1ge, 23.3=nmid,
33.8= high}, while the % "variants® was increased {nss) only in the low dose group
(i5.7=cont. vs 4J.3=lav}. (It snoula be noted that the authors stoted that fetuses
snowing more than one defect were incluced only cnce in the cverall calculation of
detactive feruses}. bincr skeletal defects were detined as cummcn deviations
from normal, whereas sieletal variants were defined as incopletely or non-gssified
phalangss.

In the fyp pups there vias a spall number of "major® visceral cefects, i.e..
hycronepnresis ¢t right cr poth kidneys, reportec in the treates animals {C=conty.,
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1=lcwr, 3=mid, l=high}. These may not be significant since they may relate to an
artifact in the processing of the fetuses ( Woo and Hoar, 1982; Teratology 25:82)
or may be an effect which is reversibla. :

For the F3jp pups there was an apparent compound-related . increase(nss) in the
total numbsr of *minor® skeletal defects which, when examined in detail, resulted
primarily from an increase (treatment-related) in sternebral and rib defects.
variants (forelimb or hindlimb phalanges incompletely/not ossified) were consis-—
tently increased in a canpound-related fashion tstatistically significant at mid-
and high-cdose levels). Without the individual litter data these findings cannot
be werified.

Dincseb appears fetotoxic, a finding not surprising in light of its structural
analogy to 2,4-dinitrophencl, a metabolic poiscn, or to Karathane( a mixture of
2, 4-dinitro-6~octylphenyl croteonate and 2 ,6-dintro-4-cctylphenyl crotonate) which
is teratogenic in rabbits (oral adwinistration) at 3mg/kg/day (meiro of Q. Bui dated
4/1/85) .

Waile the findings of fetotoxicity are of qualitative importance, there are
a rumber of reasons why a NOEL cannot e established in this study,. First, the
small rumber of dems utilized {9 to 10} precludes the determination of fetotoxicity
with any stetistical confidence, Furthermorz, the investigators did not present
litter ireidence for fetal defects., Finally, the pre-implantaticn loss is
quite variable in the controls, making interpretation of the findings uncertain.

7. PRehavicoral Data

Fostnatal data for Fy ané Fy pups {(taken frem the b matings) are presented in
Tabie 6 beleow. Mean body wsights (g) were slightly but consistently lower in the
Fip mzles at every pericd of weight measurewent {weeks 1, 5, 10, 14) for all dose
lgvals as oomparad to the contrels, with the weights ranging from 83-95% of control.

Fi pups did rot appear to be afiectsd in their apility to remain on the rotat-
ing rod &t day 14 post-partum but there was a suggestion of a dose-relatad eifect
in the mean trial time values {secondst for the Fy pups (5.2/cont, 4.8/1lcw, 4.3/
=id, 4.0/mich). However, for rotating rod trial time at 5-6 weeks there was no
corsistent effect ssen for either F» or Fy male or female animals, although the

Fp nale date suggest a dose-related diminished ability to maintain balance (42.6/
cont , 35,8/ low, 31.1/mid, 28.5/high). A "Dbehavioral® effect of dingeseb on the

Fo males is further suggested Ly the censistent treatment-related decrease in mean
trial tims(ssconds) cn the spiral at 1% weeks in 2 sets of trials (mean trial: 8.4/
cont., 7.3/1ow, 6.3/ mid, 6.3,/nign; trial 4 7.3 /cont., 6.3/1cw, 5.6/mia, 5.9/high).

muditory startle response, visual placing response or observation of gait
did net appear to be affscted by dinosed administration for eny group at the
time weasured (5-5 weeks).




Table 6: Behavicral Data ¢ 3 j 4 3 2

Mean Body kweights(g) waek 1 week 5 week 10 - week 14

Fy(males)

Gl : SQ L 342 466 510
G2 78 2585 439 481
G3 ‘ 82 298 426 487
G4 75 288 435 476
F2(ma‘?.es}

TGL 62 189 355 411
G2 70 206 335 384
G3 80 231 379 2o 833
G4 76 212 349 © 393
Fi{fenales)

Gl 31 233 264 285
G2 . 81 218 248 270
G3 70 189 245 266
G4 72 _ 198 251 283
Faf fenales)

Gl 64 158 244
G2 €2 ‘ 172 P o 249
G3 73 172 2z 2473
G4 77 190 “. - ot

Retating rod-cay 14 post-partum

F} pups rean trial time (seconds)/litter (s.D.)
Gl 3.0(0.58)

G2 3.7(2.40;

G3 3.140.98)

G4 3.2(1.57}

Fy pups

Gl 5.2(1.89)

G2 4.8(1.52}

33 4,311.49)

G4 4.0(1.34)

suditory (starcle) visual placing Observation  Rotating rod
response response of gait trial time {secs):
group mean{$.D.)

_Males
Fy (5~6 wks)
Gl 19/10% 10/10* 10,/10% 7.2(5.79)
o] 3/8 8/8 8/8 20.7{19.04)
& 5/5 5/5 5/5 8.0{2.45)
34 3/9 9/9 s/% 11.9{8.58)

‘continued next page!l

o




Table & (continued)

Gy &
ot e
t

= poymal response
£ oma/kgfday, G2= 1 reg/kQ/

‘day, G3= 3 mg/ku/day, Gi= 10 rg/kg/day

4

puditory (startle) Visual placing Observation  Rotating rod
' response response of gait trial time (secs):

{males) group mean(s.D.)
Fp(5~6wks) R « : ;

GL 10/10 10/10 106/10 42.6(18.89)

G2 8/8 8/8 8/8 39.8(25.80)

G3 10/10 ‘ 10/10 10/10 31.1(23.21)

G4 8/8 8/6 8/8 28 .5(26.24) 0
' Ferales

F} (5-6wks) : ‘

Gl 16/10 10/10 10/10 20.3{21.54)

G2 8/8 8/8 8/8 40,1(23.48)

G3 6/6 6/5 6/6 37.2{14.32)

G4 10/10 10/i0 10/10 21.4(21.31)

Fol* %)

51 10/10 10/10 10/10 35.9(26.04)

G2 8/8 8/8 8/3 41 .5{25.70)

G3 10/10 10/10 10/10 40.7(23.19)

G4 8/8 8/8 8/8 33.3(25.28) g

Time balanced on spiral

Males Mean trial time (3 trisls) {seconds) Trial 4 (24 hrs later)
¥y aprox.l4wvks)

Gl 5.3(1.32) 6.4(4.30)

Gz 7.3(1.34) 9.6(5.26)

G3 4.4(1.22) 4.0(1.00)

G4 6.3(2.03) 6.7(3.91)

Py (" 13wks) |
"Gl , 8.1(4.52) 7.3(5.65

e 7.3(3.32) 6.3(3.23)

G3 , 6.3(2.34) 5.6(3.31) i
G4 6.3(3.27) 5.9(4.12})

Fiiaprox. 14wks)

Gl £.3{2.28) 8.4(3.57)

G2 9.8(3.39) 11.4(4.21)

G2 10.8(2.67) 11.2(3.06)

Ga 7.4(1.37) 8.7(4.08)

Fo(" 13wks)

Gl £.5(4.00) 7.0{4.71}

Gz 11.1(5.22) 11.3(5.85)

G2 9.1(3.33) 8.113.87)

G4 2,0(2.72) 8.5(5.71) .

(]
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7. Behavioral Data {contimued)
-— Fxamination of gross necropsy data for both F} and Fp pups indicated that
“the pulmonary system may be affected by dinoseb administration, particularly in
the mzles at the mid and high dose: ' :

Group's sex 0 mg/kg/day 1 mg/kg/day 3 mg/kg/day 10 mg/kg/day

k@) males females males females males females males females
SFy « {ie) . (10) (8) _(8) (5) (5) &) (10)
puimonary coa-  1(108) ——  2(25%) 1(13%) 1(208) 2(33%) 4(44%) -—

cestion

pulmopary, su- | 1(10%) C2020%) . 2(25%) 1(13%) 1(20%) 2(33%) 4(44%) 1(10%)
pleural grey ‘ ‘ T \ :

foci

;?2
pulmonary sub-  2(20%) 2{20%)  2(25%) - 4(40%) 3{30%) 5(63%) 2(253%)

pleural grey
focl

8. Necrcpsy Data (other than behavioral animals): Table 7

vallow discoloration of the hair was a frequent observation in Fg adult males
(95%) ani females)27%), and in Fa progenv (87%/males, 82%/females) at the high
dese. It wzs also present in Fy-—>F3, progeny at the high dose {40/119= 34% in
‘males; 31/93=33% in famales).

A siniar effect to that seen in the behavioral data on the pulmonary system
wac pored at the nid and high doses in beth the adult males and females of the

sneration, i.e., pulmonary subpleural grey foci: 12% and 20%/cont.; 24% and
28% and 53%/high, respectively (see Table 7). 1In the Fy adults the males

il

also exhibized a similar gross chservation at the high dose(13%/cont., 53%/high)
while the large number {(up to 50%) of females reported as dead prevented any deter-
minaticn of a dose-related effect. Micrescopic data gave no indication of any
internal lung lesions, ‘
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Table 7: Sslected Gross Necropsy Data

Group's sex(#) - 0.mgy/kg/day 1 mg/ko/day 3 mg/kg/day - 10 mg/kg/day
Fy adults ‘mzles . females males females males females males feaales
(25)*% (15) {25)% (15) {25)* (15) (25)*t (17%)

pulmonary sub—- -3(12%) :3{208)~ 3{123)4(27%) 6(24%) 4(27%) ~7(28%}) 9(53%)
pleural grey

~foci-

{* 1rrat found dead,t 1 rat sacrificed due to mis-sexing)

Fo adults (%) males females males females males females males females
| (15)* ()b (15%) ()2 (5% (5 US)*t (5%)a

pulmonary con- 2(13%) 5{100%) 1{7%) 4(103%) 3(20%) 3(60%) 8(533) 2(40%) !
gestion _ !
pulmonzry sub—-  1(7%) 1(7%) ———= 5(33%) 2(40%)
pleural grey ' ’

foci ; i
(*1 rat cead:; ’*rtwo rats dead; 23 rats dead; P4 rats dead; €5 rats dead) ‘

DISCUSSION 3
The reproductive {pre- and post-natal) and teratogenic effects of continuous ‘ X

feeding {diet) of dincsebl to rats at 0, 1, 3, 10 ng/kg/day dosages have been

studied in a three generation (two matings per generation) study. ; i

There is & consistent, compound-related decrease in body weight gain at the
high dose in beth adult males and females in the pre-mating period in all three
generations, which continues in the treated males and females during mating,
post-mating, etc..at the high dose concencration. Although the mean weight gains
fluctuate considerably, the males continue to exhibit a lower weight at the high
dose then the controls during the pericd from mating to the study's completion.
There contimues to be a consistent but sligh‘ decrease in female weights during
the gestetion period in t"xe a and b matings in all three generatlon at the high
dose. o ; .

Exay umtzm cf the mean ietal indices indicates that fetal weights were af-
fected by dincseb administration, but not consmtently, throughout the ganerations
studied. Decreased weight gains appear to ocour in three of the littering groups
excluding Fias Fops F3he Fo—>Fi1p pup weights were diminished (combined sexes) at
day 21 at all dose levels compared to conirels and the per cent weight increases
were statistically significantly lower at all cose levels (p<0.05). This is
reflected by the lower pup weight gains seen in the individual sexes at day 21
and indicates zn effect of dinoseb on the pups during lactation since the pup
weights at birth were similar, Based on the firdings for pup weights (decreased),

. a meproductive LEL of 1 wg/kg/day is determined,

Altrouch not statistically <igm<‘,\, ang, similar effects to those in the Fp-—>
Fip iittering ¢roups wers roted in the Fy->Fp, pups weights at day 2, again sug—
gesting a compcs,xrc:—-rolauaq effect during the lactation period. The toxicity of
dinoseb in the Fy—-3Fyy 11 ttering group is different in that a statistically signi-
ficant decrease in pup weight(g) at day 1 at all dose levels is observed as com—

ol
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pared to control values. This depressed effect on weight gain remains at day 4
and ac day 21.-

Exanination of the Cassarian data indicates variable effects for maternal
tomc;ty and fetctoxicity in treated aninals as compared to controls.

The matemal data mdicate scme compound-related effects, primarily in the Fg
data. A statistically significant (p<0.03) decrease in the mean murber of func-
ticnal corpovea lutea at the high dose was noted; resulting in a lower(nss)
mumber of implants per pregnant dam .  There were a rumber of significant changes
ir ths pre-implantation losses in all gersirations but their meaning is uncertain

~in light of the large variation in the ccatrols (ranged fraon 2.8 to 17.2%).

“There was a higher percentage cf pre-implantation losses in all dose groups(Fp) as
conpared to the controls, with the mid-dese being statistically significant.

In the F; data there was a large increase at the low dose in percentage pre-implan-
tetion loss while there appeared to be a diminuticn (nss) in the % pre-implantation
loss in 21l dose groups of the Py gengration as carpared to the controls. Since
the control walue was on the upper end of the control range for pre-implantation
lesses the dimunition may not be a real effect.

Possible campound- and/or dose-relatad toxicity was observed for all offspring
of the Py and F) generations. 1In the Fyp pups there was a suggestion of a dese-
related increase in the overall skeletal defects (3 "minor" fetal defects) as ccm-
pared with the controld which was statistically significant at the high dose,
vhile the % "variants" were increased (nss) only in the low dose group. For the Fip
pups there was an apparent compound-related increase(nss} in the total number of

“miror” skeletal defects, primarily from en increase (treatnent-related) in sternebral

and rib defects. Variants (forelimb cr hindlimb phalanges incompletely/not
cssified) were consistently increased in z compound-related fashion {statistically
significant at mid~ and high~dose levels).

sehavioral data, while suggestive of post-natal toxicity of a compound- or
dose~related nature are difficult to interpret. Ne significant post-natal toxicity
is ascribed to dinceeb administration at the doses studied in this assay in light
of the srell nunber of animals studied per group, the finding of a small weight
change in only onz group of rats (Fip mlas), and the lack of consistent, statis~
tically s:.mum"cmt effects, ‘

%ﬁiie ‘the firdings of fetotoxicity are of quditatiwa importance, there are
a numier of reascng why @ NOEL cannot be established in this study. First, the
small rurber of dams utilized {9 to 10} precludes the determination of fetotoxicity
with #ny statistical confidence. Furthermwre, the investigators did not present
litter incidence loY fetal defects. Finally, the pre-implantation loss is
guite variable in the controls, making interprﬁ*a;_*orx of the findings uncertain.

With regards to the met! wo.ogy fer the study, a major deficiency in the
study was the significant variability of zhe estimated docages fed to the animals
during the study as well as uncertainty vegarding the analysis of the content of
the fortified die: and the concentraticn of compound actvally present in the
diet. In addition, the veport irdicated ithe lcss cf food reccrds for weeks 9 and
14~65 for both males and famales which srecludss an accurate estimate of the

-.,-j‘.,l n. “L(‘E‘"‘G r‘haa

Tnis study is classified Cors Supplerentary data.
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B. 2 Geﬁeration Reproductive Study

STUDY TYPE: Two generaéion reproductive study in the rat

CHEMICAL: Dinoseb, 2-sec butyl 4,6-dinitrophenol

TEST MATERIAL: Techniéal‘grade dinoseb; brown crystalline solid (batch & M1 2000~
35, AGR number 133942} of 98.0% purity; blended with the basic powdered diet in a

Cardner 3C double cone blender.

STUDY IDENTTPICATION:

a. Title: 2-Sec~-butyl-4,6~dinitrophencl (dincseb) additional 2 generation
phase of a 3 gereration reproductive performance study in the rat (dietary)

b. Laboratory:  Bazleton Laboratories Burope Ltd.,
Otley Road,
Harrogatie, HG3 1PY,
England ‘

c. Study Number: 2350-50/58
d. Study Date: April 1981

e. Study Director: L.F.H. Irvine, B.Sc.
Department of Small Animal Toxicclogy

£f. Caswell 4 392DD; Accession £ 23%943%9-253506; EPA # 54799—9 (2}
CONCLUSTONS :

In light of: 1l)the low viability index for pups in the Fa~->Fg, controls
{siiich does not allow a useful comparison of the fetal control data to the treai-
ed groups), 2) the inconsistency bestween the weight changes in the present study
{significant weight increasses) and the previcusly reviewed study (significant
decreases in three of the sixz littering groups), and 3) the consistent decrease
observed in gonadal weights and organ-to-body weight raticos at all dose levels,
it is concluded that a MOEL for veproductive toxicity in the pups can not be

established. In addition, the study hes failed to establish a systemic NOEL, for
the depressed weight gains cbserved in the adults(males or females) and the LFL
for systemic toxicity is 1 mg/kg/day(LDT), based on this effect,

An importent deficiency in the methods is the lack of stebility data cn the
stock dinoseb from which the animals were dosed in the feed

This study is designated as Core Supplementary cata.

>
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METEODS:

A photocopy of the methods section has been appended. The following comments
arg noted:

1. 1In contrast to the first reprcduction study (3-gensration, two matings/genera-
tion) submitted {see page 1 of this review), this present study only has a single
mating . per gensraticn (Fga, Fga pups).

2. The lnxestlgato noted that animals (adults; end of F3 generation phase; . |
p.10, velume XI) were moved from one animal room(l) to another rooa (25). G :

3, Only the following complete or gross necropsies were performed:
kccmplete necrcpsy {gross necropsy/microscopic)

10 mele and 10 female F3 and Fy4 adults ,
S male and 5 female Fgy pups o ;

gress necropsy only :
surplus F3 and Fy adults : G s
surplus Fa purps

all Fgy pups

The 1978 Guidelinss stated that 10 male and female Fj adults were to be sub~

Je~ted to a complete gross necropsy and hlstﬁmatholcg) examination. The 1982 EPA
uidelines request full histopathology on the vagina, uterus, ovaries, testes, epi-
Ozj'mnq semiral vesicles, prostate and target organ{s) for all high dose and con-
trvl Py and Fy (eguivalent to F3 and F4 of this study) aninals selected for mating.

4. As roted in the first reproduction study reviewed, the stability and homogensity
of the test substance are of particular importance in a long-term test:

‘a. It is unclear as to whether the stability of technical dinoseb per se was de—
termined: this is critical since all the dietary mix was prepared from a “single
batch of test material shipped fram the manufacturer, Dow Chemical Pacific Ltd (p.
11, volute XI). Edgecton and Moseman (J.Agric.Chem.,26(2):425,1975) observed
that their 2-sec-butyl-4,6~dinitrophenol (DWBP) analytical standards (liguid form)
significantly degracded(27% loss after 72 hys) when stored in clear glass bottles
Were the internal standards cf DNOC (4,6~dinitro-o-cresol) and DNBP used in thn
calibration curves and subsequent dietary stability tests (DNOC only) adequately
controlled for chemical degradation over the life of the study?

b. Stability studies were performed for dinoseb in the feed (pages 107-109, Vol.
X1) stored at room tsmperature (+ 22°C) or frozen (- 20°C). Mean values were pre-
sented but no indicaticn of the variability of the semples aralyzed were presented,
e.g., standard deviations,

c. The analytical results from samples of dinoseb incorporatsd into the diet (p.
114, volume XI) indicate a considerable variation in the concantration of dino-
sel recoversd:




|
week 4/generation $ spiking level %
o
3/F3 87.5 - 117.0 | L
1/F, 41.0 - 112.9 ;
22/F4 59.5 - 138.4

This is apparently the result of poor mixing of the test diet and not poor analy-

tical recovery, Edgerton and Moseman (1373) noted that they obtained poor recovery

in their DNBP fortified diet after 2 days (appavent loss of 28%) unless the com-

pound was extracted using acid hydolysis; nowever, acid hydrolysis was emwployed £
in this study (based on the analytical description discussed in the mouse cnco- o
genicity study; volume I, p.135). ;

d. The calculation for Cincseb intake (pages 3, 4; vol. XII, XIII) indicates that

there was considerable veriability in the doses administered based on the weskly %
diet intake and that the nominal dosages are only a rough estimate of the test ]
article the rats received. The following is an average of the weekly records
reported:
Calculated cosace ( mean average in mg/kg/day)

~3;m@§;g§_ 1 mg/kg/cay 3 ma/kg/day 10 mg/kg/day

ericd/week
prewmatlng ing (1-14) 1. 0G3( .85~1.40) 3.19(2.3~4.74) 10.6(8.5-13.36)
mating (15, 16) 0.721.64,.75) 2.035(1.83,2.24) 6.11(5.43,6.78)
post-mating (17-23) 0. 967( .18~1.14) 2.86(2.34-3.3) ©.86(8,22-12.47) I
ﬁlii%ﬁﬁ}es “
pericid/wee i
prnwmatlng (] 14) 1.085(.83~1.48) 3.26(2.61-4.4) 10.77(8.31~15.76) :
mating (15, 16) 1.2(1.09,1.3) 3.54(3.24,3.83) 11.4(10.32,12.47)
gestation/lactation® 1.4911,07-1.0) 4.634(3.73-5.14) 15.69{11.88-18.11)
{(17-23) |
pre-mdtlng (l~14) 1.04{.85-1.3) 3.11{2.56-4.41) 10.59(7.98~13.57)
mating (15, 16) 0.63{.53,.73) 1.84(1.74,1.94) 6.37(4.98,7.76)
pest-mating (17-22) 0.36[.86~-1.13) 2.82(2.2-3.5€) 9.75(8.31-13.77)
Fq: females Calculated dosage ( mean average in mg/kg/day)
gﬁrlcd Aieek 1 omgkyg/cay 3 rg/kg/day 10 mg/kg/dev i
pre-mating {1-14) 1.1:1(.82-1.52) 3.24(2.47-4.6) 10.81(3.17~15.41) :
mating (15, 16) 1.045(.2,1.19) 3.18(3.06,3.3) 10.56(8.42,12.63)
gestation/lactation® 1.41(.77-1.78) 4,39(}1.99~5.48) 13.74(8.43~17.00)
{17-22)

* stated as elevated due -0 wastage and offspring feeding on diet
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5., The vagina, uterus, and seminal vesicles were not examinsd as requested in

toth the 1978 Proposed ard 1982 Final Guidelines for Toxicology Testing.
RESULTS

1., Group Mean Parental Body Weight Gain: Table 1

A lower weight gais 7) is observed in the F3 males in the pre-nating period at
a1l dose levels as coop ced to the controls, which is statistically significant at
the low and high doses (399=control; 357=low, p<0.01; 376=mid; 367=high, p<0.05).
The Fy adult females had a statistically significant lower weight gain than the
controls =zt cnly the high dose (193=control; 178=high, p<0.05). The lower weight
cains contirmed in both sexes during the post-mating period. The male weights were
statistically significant lower, again at the low and high doses (469=control,
414=low, p<0.01; 455=nid, 42i=high, p<0.05). 1In the females, body weights were
statistically significantly different from controls at all doses during gestation
{124=control: 113=low, pl0.0l; 10%=mid, p<0.05; 108=high, p<t.05).

A sinilar effect to that noted in the Fg males, but which was not a statisti-
cally significant lower weight gain as caupared to the controls, was reported in
-the Fy males Curing the pre-mating pericd st the low and high dose levels (34Z=con-

trol, 332=low, 358=mid, 320=high). ©During gestation a lower weight gain {statisti-
cally significant) was noted in the Fy females at the high dose (108=control, 88=
high, p< 0.01), while in the Fy males a similar weight gain pattern to the pre-mat-
iryg period was cbserved in the post-mating period, that is, a lower weight gain at
the low and high doses than in the controls (423=control, 405=low, 437=mid,
384=high, p<0.05).

2. Group Mean Reproductive Indices: Table 2

d Group me2an reprocuctive indices are presented in Table 2 below, No signifi-
cant effects were noted upen examinznicn of the adult data for male and female
fertility, or the gestation inisx--a measure of the number ¢f pregnant females
witn live pups for either F3 or Fy generations at any dose level.: Further, there
was o indlcation of any real compound-related decrease in fatal viability in any
generation as measured by the live birth index {measure of pup viability at birth),
viability index/pup viability at day 4), or lactation index {pup viability at
seaning). However, there was a consistent aecrease in the viability indices at
ali doses, including the controls (30%), in the Fg—>Fgy litter. In compariscn, the
wiability index for the F3—>Fia ferale controls was 95%, a value carparable to the
yiability indicss for controls in the previcusly reviewed 3-generation reproductive
study (ranging Zrom S2 to 100%). Therefore, the Fa~>Fg, control value appears
too low o alios a useful comparison to the dinoseb-treated groups.
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Table 1: Group mean parental body weight gains(g)

‘Period o _0mg/kg/day 1 mg/kg/day 3 mg/kg/day 18 mo/kg/day
[Fal
- Pre-mating(1~15wks}
Males 389 357%* 376 367%
Females s 193 124 202 178%

(Fea)
Gestation(0~-21 days)
Females 124 113"‘*? lOQ"T‘i’ 108%+t

tactation{1~21 days) » .
Females ~13 +5 ~4 ¢

Post-mating{1-24wks)
Males 469 414FFx* 455 42] FHX

“ Postlactation {1-24wks)
Fenales 199 220 216 1%¢

Period

{Fg)

Pre~mating(l-15wks)

Males 342 332 358 320
Females 162 170 180 167

(Fra)
Gestation{0-21" days} : ' k T ‘
Females : 108 118 117 gg*¥

Lactation{1~21 days}. ; , o /
Females +9 +20 +24 +20

Post-mating( 1-23wks) - - '
Males 423 405 137 - - 384

Postlactation (1-23wks) o ‘ ‘

Famales 203 222 222 205

f3: “weight galn wesks 1-15 significantly lower chan controls {p<d.05; © test);
Trweight gain weeks 1-15 significantly lower than centrols (p<0.01; t test)
*ityeight gain during gestetion significantly lower than controls (p<0.05);
wak o FEEE weight gain weeks 1-24 significantly lower than controls {(p40.05;t
test) or (p<G,01; t test),resp.; *itweight gain cduring gestation significantly
lower than controls {p<0.01; t test)

y
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- Table 2: Group Mean Reproductive Indices

Peramater ¢ 0 my/kg/day - 1 mg/kg/day 3 mg/kg/day 10 mg/xg/day
Fy=->Fga

# animals mated 24 25 24 23
“fanimals mot mated oo a1t 0o ST N S w2

# pregnancies 24 25 21 23
mating dindex ~ 92.3 " 100.0 100.0 88.5
fecundity index’ 100.0 100.0 87.5 100.0
male fertility(Fy) 100.0 100.0 100.0 100.0
fenale ﬁertlllty(P3)‘ 100.0 100.0 - 87.5 . 1.100.0
gestation index. v 106.0. ¢ 96.0 100.0 - 95.7
live:birth index 100.0 100.0 99.6 99.6
viability index 94,9 95.8 © 85,3 96.7
lactation index 96.8 96.4 97.0 98.3
Fa—>Fc, ~~

% animals mated 23 25 24 ' 24

# animals rot mated 2 0 1 1

# pregnancies 22 25 24 21
meting index. 100.0 92.6 . 100.0 92.0
fecundity index 95.6 160.0 100.0 87.5
male fertility(Fy) 95.4 100.0 100.0 95.2
femzle fertilitv(Fg) 88.0 100.0 96.0 84.0
gestation index 95.5 100.0 95.8 35.2
live birth index 100.0 100.0 100.0 100.0
viability index 69.7 71.8 5.0 74.6
lactaticon index 93.7 93.5 85.6 95.1

V this paraneter was incorrectly presented in the report as the numnber of preg—
nancies divided by the number of females exposed to males

3. Group Fean Fetal Indices (littering group): Table 3

A statistically significant higher ratio {(larger numbar) of females in the
high dose group’ is seen in the Fy, fetuses as compared to the controls (1:0.86=cont.,
1:1,35, p<B.05) which is not statistically significant {(but is increassed) in
the Fro ferale fetuses aleo (1:0.8%=cont., 1:1.1l=high). The meaning of this
effect is uncertain and the reviewer is reluctant to attribute any biolegical sig-
nificance to it.

The data presented in Table 3 for body weight changes are difficult o inter-
pret, In contrast to a diminution in weight observed in fetuses exposed wo dino-
sed in the previcusly reviewsd reproductive study (see review on 3-gereration
reproductive study), & statisticaily significant increase in pup weight(g) at
Cay 21 wms cobserved in the Fyy; pups ac the low dose as compared to contrels (29.3=
cent., 35.0=low, p<G.0l). An increase was also seen in the pup weight of the Fg,
progeny at day 1 (statistically significant at low dose: S.6=control; 6.0=low, p<
0.01; 5.7=nid; 6.1=high), at day 4 (statistically significant st high dosss 7.0=
centrol; 7.5=low; 7.0=mid; 8.1, p<C.0l} ard at day 21 (statisticallv significant
at low dose: 29.3=control: 33.5=lcw, p<0.0i; 29.34nxd, 32.2=highj. A;parently
the W‘ight increzses are not rclsted te significant decreases in the general
litter size of the present study({which might skew the body weight changss),as

-3
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evidenced by similar contrcl mean litter sizes in the initial three generation
reproductive study [which ranged from 13.8 to 10.3 fetuses/dam as compared to
this study where there were 12.2 (Fga) and 10. 9(Fs4 fetuses/dam in the controls].
There was a stetistically significant reduction in the Fga litter size of the
high dose group and a suggestlon of a similar reduction in the high dose group of

Fgas ‘ ‘
4. Reproductive Orgah(c;onaﬂs) Weights/Organ-to~Body Weight Ratios: Table 4

-Reproductive organ (gonads) weights/organ—to-body weight ratios are presen-
ted in Taole 4 for the F3 and Fy adults and the Fys pips (F5q Cata nct reported).

There -appears to be a small, treamont-related decrease in ovary weights at
the mid~-and high-dose levels F3 females. A statistically significant decrease
in the ovaries (total) of the F3 adult females at the mid-dose was observed for
both ebsolute organ weights and crgan-to-body weight ratios (.102/.039=control;
.082/ .DB—mld p<0.05 for beth paramesters). The high dose weights were lower
than the controls also (0.092/.034=high). HNo significant changes were observed
in the F3 adult mal le or the Fy adult male or female organ welghts or organ-to-body
weight ratics. ‘

in the Fs, progeny, there was a consistent decrease (not statistically signi-
ficant)} in the left, right and tctal gonad weights and organ-to~body weight ratics
at-all dose levels in the male pups but not the females, e.g., the wsight totals
{absolute/relative): ,726/1.022=control, .696/.872=locw, .668/.%43=mid, .549/.845=
high).

5.  Gross Necropsy and Microscopy

Mo umusual findings were observed on gross necropsy of the Fy adult males
and females (appendices 11, 12, woluee XII). The histopathological data for the
adult animals did not show any urusual effects except for a slight increase in
lymohocytic perivasculitis in males and females (4/10, 4/10:cont.; 4/10, 6/10:low;
6/13, 8/1D: mid; 7/10, 6/10: high, respectively). There is also a suggestion of
an effect in the submaxillary glend of males for increased diffuse sialoadenitis
(i/i0:cont.. 2/10:low, 6/10:mid, 6/10:high) and diffuse periglandular edema
{1/10:cont., 2/10: low, 5/10:mid, 6/10:high)., Lymphadenitis of the mandibular
lymph pedes in males also appeared to be increased (0/10:cont., 1/10:1low, 3/10:mid,
6/13:high). No umsual findings wers noted in the F4, rat pups selected for
histopathological examination,

No wnusual findings were reported on gross necropsy of the Fy adult males ard
females cr the Fg, pups( appendices 9~11, volume XIII). The histopatholcgical
data for the adult anmals showeo an increase in the staining of the skin (yellow)
at the mid and high dose levels in both the males and females (1/10, 3/10:mid;

G/10, 107i0:high, respectively). This relates to the color of the compound.
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- Table 3:“ Mean 'Fe”f;\ai Indlces (Lli:termg grou&) -

Fy—>P4a 0 mg/kg/day 1 mg/kg/day 3 mg/kg/day 10 mg/kg/day
‘ratio males:females’ ' 1:0.86 _ 1:0.80 1:0.92. 1:1.35%%
mean litter size? 12.2(1.88) 11.0(2.29) 11.1(2.57) 11.0(2.06)%**
pup wt. day L{g}t oo 6.0 5.9 5 5.8 5.9
pup wt. day 4(g)/ 8.7 8.7 8.7 8.3

% wt. increase 45.9 47.5 50.0 40.7
pup wt, day 21{g)/ 29.3 35.0*% 30.5 29.6

% wt. increase over 388.3 493.2 . 425.9 401.7
pre-weaning pericd

male pup wt. day 21(g) 296 - 35.4 30.8 30.0
female pup wt. day 2i{g} 28.3 34.8 30.2 29.1
Fa—2F55

ratio males:fenales 1:0.98 1:0.86 1:1.00 1:1.11
mean litter size@ 10.9(2.26) 11.1(3.24) 12.0(2.67) 9.7(3.34)
pup wt. day l{g)t 5.6 6.0 5.7 6.1
pup wt. day 4(g)/ 7.0 7.5 7.0 g.1*

% wt. increase 25.0 25.0 22.8 32.8
pup wt. day 21ig)/ 29.3 33.6% 29.5 32.2

$ wt. increase cver 423.2 460.0 417.5 427.9
pre~weaning pericd

male pup wt. day 21{g) 29.8 33.5 30.1 32.5
female pup wt. day 21{g}  28.3 33.2 28.8 31.5

T values inciude data from those animals with live pups of a partviculer sex on
gsach day; @ number of pups per dam (S.D.), for comparison purposes the mean

litter sizes in the controls of the praviousiy reviewed 3-gereration reproductive
study were: Fop—>F15= 13.2(2.28), Fp~->F1p= 12.7(2.29); F1-—>Fya= 13.1(2.12), F1—>
Fop= 13.8 {1.87) ; Fp~—>F34= 10.3(2.48), Fp-—>F3p= 10.5(3.53)

[3—>F45: *significantly highsr than in controls(p<0.01: Wilcoxon's test); "Fsex
ratio significantly different from controls(p<0.05: Wilcoxon's test) *** significantly
lower than in the control greup (p<0.05: Wilcoxon’s tes t)

Fg-=>Fra: ¥significantly higher than in controls(p<0.05: Wilcoxon's test)

573
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Gonads{mean(g) ,{S.D.)/organ-to-b.wt

Table 4: Organ weiggts/orqanrto»body weight ratiocs: reproductive organs

Right -

ratio[%],(S.D.}

F3——>F4
- 2dults Tett
1M © 1.7(.186)/.350(.037)
17 .050(.014)/.0198( .005}
4 1.8(.148)/.380(.050)
g 2F . .052(.013)/.019(.005}
? 34 1.7{(.142)/.328(.030)
i 3F .039(.007)/.014(.003}
% aM " 1.6(.315)/.342(.065)
: 4F .048(.012)/.018( .005}
Faa_progeny
1M .360(.062)/.507(.079)
1F .012(.001)/.017(.002}
I .346(.084)/.434(.079}
2F .009(.002)/.010(.002)
3 .334(.060) /.471(.082}
3F .011(.002)/.015(.003)
4 .275(.134)/.424(.139)
4F . .011(.007)/.016(.011)

1.7(.182)/.347(.038)
.051(.013)/.020( .005)
1.8{.107)/.381(.053)
.045(.010)/.017( .004)
1.7{.159)/.329(.030)
.043(.013)/.016(.005)
1.6(.399)/.334(.091)

.045(.008)/.016(.004}

.365(.058)/.514(.074)

.011(.001).015(.001)

.350(.08€)/.438(.078)

.008{ .002)/.010{.002)
.335(.062)/.472(.084)
.010(.002)/.014(.004)
,274(.133)/.421(.142)

.008(.003}/.011{.005}

3.4(.367)/.697(.074)
.102(.026)/.039(.009)
3.5(.249)/.761(.102)
.098(.019)/.036(.007)
3.4(.295)/.657(.059)
.082*(.016)/.03*( .006)
3.2(.412)/.676(.097)

.092(.619)/.034(.007)

.726(.120)/1.022( .153)
.023(,002)/.032(.003)
.696(.170)/.372( .158)
.017(.004)/.620{.002)
.668(.121)/.943(.167)
.022(.003)/.029(.007)
.549(.267)/.845(.280)

.019(.010}/.028(.016)

¥ significantly different frcm ths

conitrol (p<0.05: t test)

(table cortinued on next page)4
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Table 4: Organ weights/organ—-to-body weight ratios: reproductive ‘organs

{ continued)
Fg=>Fg | B : L . :
v : Gonads{mean{g), S.D./organ-to-b.wt. raticlsl: 5.D.)

Adults Teft A Right | — Total

18 1.55(.208)/.309(.047) 1.58(.175)/.316(.036) 3.13(.354)/.625(.079)

1F .038(,013)/.013(.004) .042(,017)/.015(.006) .079(.028)/.028(.008)

20 © 1.7(.210)/.339(.051)  1.65(.093)/.33(.038)  3.35(.285),.669(.084)

2% .040(.009)/.014(.004) .039(.008)/.014(.003) .079(.015)/.027( .006)

3 1.5(.137)/.293(.027)  1.52(.141)/.296(.026) 3.02(.274)/.589(.052)

3F 033(.012)/.,013(.004)  .041(.018)/.013(.006). .080(.028)/.026(.00¢)

a4 1.48(.1725/.3@6(.021}‘f1.49(.159)/.30§if02{ 2.95(.329)/.615(.04)
P R .045(;90?)7.015(;Q0§)» ;d44(.ooa)/,qls(,oo3) .089(.013)/.031( .005)

DISCUSSION

The reprcductive effects of continuous feeding (diet) of dincseb to rats at
0. 1, 3, 10 mg/kg/day dosages have been studied in a two gensration/single litter-—
irgy per generation study where the first porental geheration adults have been
derived from the Fp—->F3p ¢ffspring of a previously initiated three-gensration
reproductive study, i.e., the "Fg" and "Fy” generations are actually the Py and
Fy gererations (see methods saction).

Dinoseb administration produced treatment- and/or dose~related reductions in
maternal or paternal weights including: 1) a lower weight gain in the F3 males in
the pre-mating pericd at all dose levels as compared to the controls which is
statistically significant at the low and high doses; the adult females had a

dosg, 2) lowsr weight gains in the Fiy males during the post-mating period being
statistically significant again at the low and high deses and in the temales
being statistically significantly different frou controls at all doses during
cestation, 3) a similar effect to that noted in the F3 males but which was not a
statistically significant lower weight gain as compared to the controls was repor—
ted in the Py males during the pre-mating pericd at the low and high dose levels,
and 4) during gestation a lower weight gain (statistically significant) was noted
in the females at the high dos2 while in the males a similar weight gain pattern
to the pre~mating pericd was observed in the post—mating period, that is, a lower
wright gain at the low and high duses than in the controls. Theove was also an
pparent treatment-related vediction in total ovary weights (Fy fomales) for
tzolute and organ-to-body weights ratios at the mid- and high-dose levels which
was stavistically significant at the mid dose.

Pk
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It is difficult to interpret the effect of dincssb administration observed
cn the offspring. The Fy—>Fg5y control value appears too low to allow a useful
comparison to the treated groups which are all decreased to a similar degree
also. In regard to fetal weight changes, in contrast to a dimimition in weight
coserved in fetuses exposed to dinoseb as previcusly noted in the review on a
3~genaration reproductive study, a statistically significant increase in pup
weight at day 2] was observed in the Fy, pups at the low dose as compared to con-
trols.  An increase was also seen in the pup weight of the Fr4 progeny at day 1
(statistically significant at low dose), at day 4 (statistically ¢1gn1f1cant at high
dose) and at day 21 (statistically significant at lcw dose). This is not related
to lower litter sizes which might skew the weight changes. In the Fga progeny,
there was a consistent decrease (not statistically significant) in the left,
rﬂght and total gonadal weights and organ-to-body welght ratios at all dose levels
in the male pups but not the females.

In light of: 1)the low viability index for pups in the F4==>Fgy controls
{vhich does allow a useful comparison of the fetal control data to the treated
groups), 2) the irconsistency beiwsen the weight changes in the present study

k;(51gn1flcant weight 1ncreases) and the previocusly reviewed study (significant
' decreases in three of the six littering groups), and 3} the consistent decrease
‘observed in gonadal weights and organ«to—body weight ratiocs at all dose levels,

'3

s conc‘uded that a NOEL for reproductive toxicity in the pups can not be

established. . In addition, the study has failed to establish a systemic NOBL for
. the weight changes ouserved in the adults(males or feaales) and the LEL for

- systemic toxicity is 1 /day(LDT).




